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1. Background

Monitoring of lung function in at-risk populations enables the identification of
individuals with excessive decline of lung function. The spirometry test of forced
expiratory volume in one second (FEV)) is the measure best suited for monitoring
changes in lung function over time. An excessive decline in FEV, over several years can
indicate development of lung disease and has been shown to be associated with increased
respiratory morbidity, loss of productivity at an earlier age, and increased mortality.'”

The Spirometry Longitudinal Data Analysis (SPIROLA) software is an integrated visual
and quantitative tool to aid in monitoring lung function in individuals participating in
spirometry-based health monitoring programs. To ensure that individuals with excessive
decline in lung function can be identified accurately and in timely manner, it is important
to maintain acceptable precision of the longitudinal spirometry data. For that purpose,
SPIROLA enables the user to monitor longitudinal data precision and spirometry quality
grades for a monitoring program, this provides also a basis on which to determine an
appropriate limit of longitudinal decline in individuals.*® SPIROLA may help to preserve
lung function through identification of excessive decline followed by appropriate
intervention. The intervention function helps to obtain information on potential risk
factors, and plan, record, and evaluate the effect of intervention strategies. The
questionnaire function helps to conduct questionnaire surveys of workers.

SPIROLA provides the following functions:

For an individual:

e [t monitors the level of FEV; and FVC in relation to criteria for assessment of cross-
sectional data: the lower limit of normal (LLN) (i.e., the lower 5™ percentile) and the
lower 0.1™ percentile (approximately comparable to 60% predicted).

e It monitors FEV, change over time in relation to criteria for assessment of
longitudinal changes: the limit of longitudinal decline (LLD).

e It provides interpretation of the rate of FEV, decline and data variability in an
individual’s summary report and suggests actions to prevent further excessive loss.

e [t enables to plan, record, and evaluate intervention measures.

For a group of individuals:

e [t provides a screening function “Risk List” that helps to screen for individuals whose
lung function level, decline, or variability may be abnormal, and provides statistics on
the number of individuals screened and with various abnormalities.

e It monitors longitudinal data precision using the pair-wise estimate of within-person
variation s, (absolute) or s, (relative).*®

e It monitors group means for observed, predicted and z-score for FEV; and FVC to
enable the user to identify time-related changes taking place at a group level.
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e It helps to monitor the percentage of testing sessions that do not meet the 2005
ATS/ERS criteria for acceptability and repeatability, overall and by a technician.
e It enables the user to conduct a computerized questionnaire survey.
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2. SPIROLA Installation

SPIROLA runs on PC with Microsoft Windows system, see Appendix A for details.

1. Open NIOSH SPIROLA webpage
http://www.cdc.gov/niosh/topics/spirometry/spirola-software.html.

2. Click on SPTIROLA V 3.0 link to download SPIROLA.

3. Click Run button on the File Download window to start setup procedure (if a
warning "Publisher could not be verified" appears, click Run button to continue the
installation). If Run does not work, click Save on the File Download and save the
setup file on the local C: drive (e.g., C:\SpirolaSetup) and then run on the local drive.

4. Follow instructions specified by the installation procedure. User needs to read and
agree with a DISCLAIMER to install and use the software. Click Next> to proceed.

5. The Select Installation Folder window will appear, as shown below. By default,
SPIROLA is installed into C:\Program Files\SPIROLA folder. If a user does not
have security permissions to install on the Program Files, an alternative location can
be specified (e.g. My Documents or Desktop). Click Next> to proceed.

2 SPIROLA ¥3.0 E@I@

Select Installation Folder el

The installer will inztall SPIROLA V3.0 to the following folder.

Toinztall in this folder, click "Mewt", To install to a different folder, enter it below or click "Browse",

Falder:
C:AProgram FileshSFPIROLAN l Browse... ]
|  DiskCost. |
Cancel l I < Back ] [ et ]

6. Follow the setup wizard instructions to complete the installation. On completion, an
Installation Complete window will display message “SPIROLA has been
successfully installed”. Click Close to exit.

7. SPIROLA item will be added to the All Programs menu on the Windows Start
menu, and a SPIROLA icon will be created on the Desktop.
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8. If SPIROLA is being uninstalled for an update, and if Intervention and
Questionnaire menus have been used, the user should create a back-up copy of the
administrative database, SPIROLA Admin.mdb, in a safe location (see Section 9).

2.1 Start and close SPIROLA

To run SPIROLA, double click the SPIROLA icon from the Desktop, or start the
SPIROLA program via Start > All Programs > SPIROLA. A SPIROLA start screen
will appear. To close SPIROLA, on the File menu click Exit, or just click the close
button in the right upper corner of the window.

SPIROLA Ver. 3.0



3. SPIROLA Databases: Requirement and Management

3.1 Required Databases

SPIROLA requires a spirometry database and for management purposes it creates an
administrative database, SPIROLA Admin.mdb, to store information it needs to
remember, mainly to store intervention and questionnaire survey data.

The following types of databases can be used to store the spirometry data:

Microsoft Access databases

Microsoft Excel files

Text files

Microsoft SQL Server databases

Any other type of database for which ODBC (i.e., Open Database Connectivity)
driver is installed on the workstation on which SPIROLA is installed.

3.2 Spirometry Database Format

Each record in the spirometry database should contain identity information (ID, names),
demographics, and information on a single spirometry test; see essential and optional
fields listed below. Fields can be in any order and variable names are not case sensitive.
The default input format for dates, heights, lung function values (i.e., FEV1, FVC,
FEV12, FV(C2) and the values for gender and race can be changed, see Change data
input format below. Databases sorted by ID and date of test (TestDate) will be
processed faster.

The following variables are essential (must be included):

e ID — A text field (alpha numerical) to uniquely identify an individual. To speed up the

data processing, a numerical ID field is preferable, but it is not a requirement.

e Sex — A text field to store “M” for male or “F” for female gender.

e Race — A text field to store “M” or “I” for Mexican-Americans, “B” or “A” for
African-Americans, or “W” or “C” for Caucasians and other groups. This variable is
used for selecting the appropriate set of reference equations.

e Age — A numerical field for age in years at a test (optional if date of birth provided).

BirthDate — A date field (format: mm/dd/yyyy) to store date of birth (optional if age

is provided). This field allows more accurate calculation of age, (e.g., 45.5 vs. 45).

Height — A numerical field to store height (cm) measurements of a tested individual

FEV1 — A numerical field to store best FEV; (mL) value from a test.

FVC - A numerical field to store best FVC (mL) value from a test.

TestDate — A date field (format: mm/dd/yyyy) to store test dates.

The following variables are optional for spirometry quality analysis:
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FEV12 — A numerical field to store second best FEV; (mL) value.

FVC12 — A numerical field to store second best FVC (mL) value.

QFEV1 — A character variable for FEV, quality grades (if available).

QFVC — A character variable for FVC quality grades (if available).

QTest — A character variable for session quality grades (if available).

Oper — A character variable for operator (spirometer technician) code or name.
Provider — A character variable for a provider (e.g., a van service).

The following name variables are optional and are needed for a search by name:

e Last Name — A text field (Surname/family name).
e Middle Initial — A text field (Ieave blank if not available).
e First Name — A text field.

Inclusion of names in the database enables the user to identify an individual by name
using Search for a Participant function in the Individual Evaluation menu. Also, if
both Last Name and First Name are provided, the reports will include full names of
tested individuals.

Additional fields containing, for example, weight, smoking status, cigarettes/day, asthma
status, or respiratory symptoms data can be added. These data will be shown with the
individual’s FEV1 chart, but will not be used in the analysis.

3.3 Open and Manage Spirometry Database

To open SPIROLA dataset click on File menu and then on Open Database, see below.
Once a database is specified, SPIROLA will remember the database address until the user
specifies another database address.

& SPIROLA ¥3.0

File._ Group Selection  Individual Evalustion  Group Ewaluation  Print  RiskList  Inkervention  Questionnairs.  Qualify Control  Options  Help

Open Database 4 | Open MS Access Database |
1 Reload » Open ODEC Datsbase

==
i} Opened Database Info Open SOL Server Database
@ Select Administrative Database

Exit

Types of databases SPIROLA can open

SPIROLA can open the following types of databases:

(1) Databases in a tabular format, where all records are stored in a single table (e.g., MS
Excel or Access files), and all essential variables are included (see Section 3.2).

(i1) Databases for which converter software Spirola data provider is installed, which
enables SPIROLA to read data from other types of databases (e.g., databases created
by spirometers). Spirola data providers have the following characteristics:
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They are DLL or EXE extension files which convert data in a spirometry
database to a database which has a SPIROLA required format (see above).
They can be programmed using any .NET programming language, such as
C#.NET or VB.NET.

Their installation is easy, and usually involves copying the data provider file
(i.e., DLL extension file) to a specific directory. See Appendix D for more
details.

Spirola data providers already installed in SPIROLA include:
SpirolaDataProviderDemo.dll, EasyOneSpirolaDataProvider.dll,
KeystoneSpirolaDataProvider.dll, and OMISpirolaDataProvider.dlIl.
SpirolaDataProviderDemo.dll data provider can be used to open the demo
database SpirolaDataProviderDemo.mdb, which comes with SPIROLA.
The other three providers can be used to open databases generated by
EasyOne, Keystone, and OMI spirometers.

The Open Database menu allows the user to open the following types of databases:

a)

b)

Open MS Access Database menu opens Microsoft Access database. A file dialog
window will appear (see the picture below), where the user should select the MS
Access file (for example DemoDataSet.mdb, see below) and click Open to proceed.
For demonstration purposes SPIROLA package includes MS Access database
(C:\Program Files\SPIROLA\ DemoDataSet.mdb).

Open ODBC Database menu opens the following databases: Microsoft Excel files,
text files, SAS files, Oracle databases, and other databases supported by the ODBC
system. If the database is not a Microsoft Access database or Microsoft SQL Server
database select Open ODBC Database menu (see Appendix B for details).

Open SQL Server Database opens Microsoft SQL Server database (Appendix B).
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Select Spirola Database

Lock ir: | () SPIROLA v OF i E
L - Z'Een'l oDataset.mdb
it "a @;ﬂSpiru:ulaDataF‘ru:uviderDemu:u.mdl:u
iy Becent
Documents
@
Desktop

by Documents

by Computer

-

File narne: |Demu:uD ataSet.mdb bl |
MyMetwork  Flesoftype: | Microsoft Access 97-2003 Files [* melb) v

Select a subset from spirometry database

By default SPIROLA will load the whole dataset. To select a subset of individuals whose
first test and/or last test are within a specified period, click on Select Data Subset and
select the appropriate period for the first test or for the most recent test (see below). If the
checkbox next to Select Data Subset button is not checked, it means that no subset is
selected. This function is useful for selecting individuals tested within recent years.

£} Data Subset EJ

Select Data Subset:

) Whole Data Set
@ FirstiLast Test

First Test  Fram: | 1/ 171874 ~|To | 17 12005 ~|

LastTest From: | 1/ /2008 ~|To | 2222010 |

o [ o |

Change data input format

To change the default input format (see above), click on the Select Data Input Format.
The date input format can be change to the dd/mm/yyyy, dd-mm-yyyy or dd.mm.yyyy.
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The format for height can be in inches or centimeters, and lung functions can be read in
liters or milliliters. The race value is used to select an appropriate reference equation. In
the example below, SPIROLA will apply White as a default race when race value is

missing. The user can change the race input format under Race and Value 1 to Value 3.

"7- Tnput atn Format ﬁ
Select Input Data Format:
Date Format: US(MM/DD/YYYY or MM-DD-YYYY) -
Helght Units: | Centimeters o |
Lung Function Units: IMiIIiIiters "|

Sexes Input Data Format:
Value for Males: M Value for Females: F

Races Input Data Format:
US Format v|

Default race if no race data available: | VWhite b

Fossible input values for races:

Race Value 1 Value 2 Value 3
wite LN C
Black | B . A |
Mexican-A | M _ I _ H
| Reset to Defaults | | Close

Select reference equation

Spirometry reference equations can be also selected at this stage out of three sets of
reference equations: US population reference equations, European population reference
equations, and custom reference equations. Note, the custom reference equations can be
changed later by clicking on the Options menu and Reference Equations (Section 8).

Re-load database and obtain database information

After the spirometry data is loaded into SPIROLA from the database, it is possible that
new test results are added to the database, or existing test results are modified. The menu
File > Reload can be used to quickly reload spirometry data into SPIROLA (see below).
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File. | Group Selection  Individual Evaluation  Group Evaluakion  Prinkt  RiskList  Intervention  Questionnaire.  Quality Control  Options  Help
I E Open Database »
|@ Reload LS | All test resulks
AJ| Opened Database Info Mew test results, taken on or after Friday, October 08, 2010
@ Select Administrative Database
@ Exi
1. Click on All test results to reload all test results into SPIROLA.
2. Click on New test results, taken on or after “Date when SPIROLA was opened”

to quickly load test results taken on or after date when SPIROLA was opened. To
include test results taken before SPIROLA was opened click on All test results .

To obtain database information, on the File menu, click on Opened Database Info, to
display information about the currently opened database (see below).

3 Database Info
Opened Database Info
Database Type;
Databasze File:
Selected Table:
Data is Filtered:

MHumber of Participants:

W= Access Database File

FASPIRGLADemoDataSet midb

Spirala_Full
Yes
BBA

O

Open or locate administrative database

Administrative database SPIROLA_Admin.mdb, contains information that SPIROLA
needs to remember while processing the spirometry data. Also, the administrative
database stores permanently information created using the Intervention and
Questionnaire menus. When Intervention or Questionnaire menus are used, then the
administrative database should be kept in a secured location that is regularly backed-up
(see Section 9). The same applies to the SPIROLA spirometry database.

SPIROLA Ver. 3.0
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4. Spirometry Data Evaluation and Screening

4.1 Group Selection Menu

By default all participants are evaluated. To view observations identified to have invalid

data, click on Group Selection and Participants with Invalid Data. Values that are not
valid are shown in red. To view individuals previously selected by the Risk List function,
click on Participants in Risk List. To restore to default, click on All Participants.

) SPIROLA V3.0

- Group Selection Individual Evaluation

. All Participants

& | Participarits in Risk List

Group Evaluation Print RiskList  Intervention  Questionnaire.  Quality Control  Options  Help

&_: Participants with Invalid Data

4.2 Individual Evaluation Menu

The Individual Evaluation menu lists evaluations that can be done on an individual.

£ SPIROLA V3.0

File  Group Selection Individual Evaluation | Group Evaluation  Print  RiskLlist  Intervention — Questionnaire Qua'lity Control  Options  Help

FEV1 Evaluation
FiC Evaluation
Percent Predicted

Surnmary Report

L DERRE

Multiple Charts Pl View Charts

B ;
Search for a Participant L-'"' Chart Cptions

Monitor FEV, in an individual

1. On the Individual Evaluation menu click FEV1 Evaluation to show a FEV chart.

2. Click the arrow next to combo box (ID box) on the left bottom corner to select the ID.
Alternatively, select a participant using the Search for a Participant menu (see
above); see Section Search for an individual by name or identity number below.
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" SPIROLA V3.0 =m[E=mr=
File  Group Selection  Individual Evaluation  Group Evaluation  Print Risk List  Intervention  Questionnaire  Quality Contrel  Options Help
Longitudinal FEV1 Evaluation
7000 60 2
307
s
6000 30 E
B0 =
SR a0 &
Regression Line ]
5000 i 120 &
o C]
m ACOEM Limit =
m 3
= 4000 3
3
P
3000
2000
1000
20 25 30 35 40 45 50 55 60 65 70
AGE (years)
= || M(5-th percentile) 0.1-th percentile ACOEM =+== || Da === || Or = Reqgr. Line === Proj. Regr.Ling ==-= 85% Cla === 05% ClLr @ Observed FEV1
ID First Name Middle Initial Last Name Sex Race Height Age FEV1 FVC TestDate FEV12 FVC2 QFEV1L®
3 |918| DEWITT | | HavS  [Wale |White | 180 | 36 | 4620 5644 | 6/11/1993 | 4458 | 5593 | D
4 918 DEWITT | | HAYS  [Male |White | 180 | 37 | 4494 5572 | 1911994 | 4372 | 5454 | A |
5 918 DEWITT | | HAYS [WMale |White | 180 | 38 | 4260 5403 | 761995 | 4223 5346 | B
6 |918| DEWITT | | HAYS  |Male |White | 180 | 39 | 4054 [5003 | 4/11/1996 | 4032 | 4926 | B |-
El mm b
918 (DEWITT HAYS) + FReor. Slope=-141ml%  Group Slope=44ml4y  Sw=76mL  Group Sw=178mL  Swr=185%  Group Swr=45%

The individual FEV| chart shows: the observed FEV, values (green dots) plotted against
age; the linear regression line (green line) fitted to the observed FEV, data when at least 4
years of follow-up data are available; cross-sectional lower limit of normal (LLN), i.e.,
the lower 5™ percentile (purple line) and the lower 0.1™ percentile (comparable to 60%
predicted) (orange line). The percentiles help to determine the probability with which an
observed value is likely to occur in the reference population. U.S. population-based
reference equations are used by default,” but user can specify own equations (see Section
8). The blue solid line represents the limit of longitudinal decline (LLD;) calculated from

the baseline observation(s). The default LLD; is based on =10% annual decline, i.e., the

default relative within-person variation of 4% and reference slope of 40 mL/yr (see
Section 10 and Section 8). This LLD; is used to identify excessive declines up to 8 years
of follow-up. Observations that fall below LLD; should be evaluated as to whether the
decline represents data quality issue or true decline. The turquoise (greenish-blue) dashed
line represents the American College of Occupational and Environmental Medicine
(ACOEM) longitudinal limit of decline calculated as LLD=Baseline FEV;x0.85-
yearsx30 mL/yr, based on 15% annual decline.® The user can select the ACOEM limit for
decision-making by selecting LLD; of 15% and referential rate of decline of 30 mL/yr as
default. See Section 8 on instructions how to change the default options.
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Beginning with 4 years of follow-up, SPIROLA also tracks changes in the rate of FEV;
decline and displays this against the scale on the right axis. The brown dots show the
running rate of decline up to each data point and enable the user to discern the change in
the rate due to the last data point. The yellow dots show the running change in the slope
for the previous 8 years and enable the user to discern changes in the rate of decline in the
last 8 years. The three parallel lines represent 30, 60, and 90 mL/yr rates of decline.’

The bottom margin displays the linear Regression Slope and Within-person variation (s)
for the individual who has 4 or more years of follow-up, and the mean Group Slope and
mean within-person variation Group s, calculated as the averages of the individual linear
regression statistics.

Beginning with 8 years of follow-up, SPIROLA’s decision-making is based on the
estimated regression slope and the projected age when the regression (dashed green) line
crosses the 0.1" percentile (dashed yellow line). The blue dashed line shows the
longitudinal lower 95% confidence limit (CL) for the fitted regression line, estimated
from 8 years of follow-up data. This limit can be used to test whether the last observation
deviates significantly from the regression line predicted using all observations (Sections 9
and 10). To display the linear regression line extended beyond observed data, on the
Options menu click Display, Curves, General, and Show projected regression line as
shown below.

. Chart Display Options
Select Display Options:

| FEVA |' FVC .];“General

Show projected regression line

Reset to Defaults |

| Apply | | Exit

The table below the chart shows the individual’s demographic and lung function data at
each test date. Other data, for example name, weight, smoking status, cigarettes per day,
quality control data, and a technician’s code will be shown also if included in the
SPIROLA database (see Section 3.2).
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Monitor FVC in an individual

1. On the Individual Evaluation menu click FVC Evaluation to show a FVC chart.
2. Click the arrow next to combo box (ID box) on the left bottom corner to select an ID.

Alternatively, type the ID into the Search for a Participant box.

" SPIROLA V3.0 =] a0 s
File  Group Selection  Individual Evaluation  Group Evaluation  Print  RiskList  Intervention  Questionnaire  Quality Contrcl  Optiens  Help
Longitudinal FVC Evaluation
8000
7000
Regression Line
6000 ‘/g
-
2 ‘I-‘\
9 5000 i
=
L
4000
3000 0.1 Percentile N
2000
20 25 30 35 40 45 50 55 60 65 70
AGE (years)
— LLN: Default 0.1% —— Reagr. Line ——- Proj.Regr. Line W Observed FVC
ID First Name Middle Initial Last Name Sex Race Height Age FEV1 FVC TestDate FEV12 FVC2 QFEV1 *
3 |918] DEWITT | | HAYS  [Male|White | 180 36 | 4620 5644 |6/11/1992 | 4458 [ 5593 | D
4 918| DEWITT | | HAYS |Male |White | 180 | 37 [4494 5672 6/9/1994 | 4372 | 5454 | A |
5 |918| DEWITT | | HAYS [Male \White | 180 238 | 4260 |5403 7/6/1995 | 4223 | 5346 | B |
6 |st8] DEWT HAYS [Male |White | 180 | 30 | 4054 5093 4/11/1096 | 4032 4928 | B -
] 1 G
918 (DEWITT H.AYS) « FRegr. Slope=-140 mL# Sw=81mL

The individual FVC chart shows: the observed FVC values (green dots) plotted against
age; the linear regression line (green line) fitted to the observed FVC data (when at least
4 years of follow-up data are available); and cross-sectional lower limit of normal (LLN)
(purple line) and lower 0. 1" percentile (yellow line) (comparable to 60% predicted),
based on U.S. population-based reference equations.’” Observations that fall below LLN
should be evaluated as to whether the decline represents data quality issue or true decline.

Monitor percent predicted values in an individual

1. On the Individual Evaluation menu click Percent Predicted to obtain a chart with

percent predicted values for an individual person, as shown below.

2. Click the arrow next to combo box (ID box) on the left bottom corner to select an ID.

Alternatively, type the ID into the Search for a Participant box.

SPIROLA Ver. 3.0
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File  Group Selection  Individual Evaluation  Group Evaluation  Print RiskLlist  Intervention  Questionnaire  Quality Control  Options  Help
Longitudinal Percent Predicted and Ratio Evaluation
140
120 Percent Predicted FEV1 (green)
Percent Predicted FVC (blue)
o
@
2
@
=)
s e e e
(=]
]
Observed FEV1/ FVC Ratio
40
20
20 25 30 35 40 45 50 55 60 65 70
AGE (years)
—&- FEV1 Percent Predicted - @ FVC Percent Predicted - &~ Observed FEV1/FVC Ratio
| ID First Name Middle Initial LastName Sex Race Height Age FEV1 FVC TestDate FEV12 FVC2 QFEV1 *
3 918 DEWMT | | PHAYS |Male White| 180 | 36 | 4620 |5644 | 6/11/1993 | 4458 | 5503 | D _
4 5918_ DEWITT | | HAYS |Male |White | 180 | 37 | 4494 | 5572 | £6/9/1994 | 4372 5454 | A £|
5 918 DEWITT | | HAYS |Male |White | 180 | 38 | 4260 |5403 | 7/6/1995 | 4223 5346 | B ||
6 918 DEWITT HAYS IMale | White | 180 39 | 4054 5093 | 4/11/1996 | 4032 | 4026 B =
4 | 1 ¥
918 (DEWITT HAYS) -

Display summary report

1. On the Individual Evaluation menu click Summary Report to view results of an

individual’s data analysis and suggested course of action, as shown below (see
Section 9 on evaluation methods).
2. Click Print to print the Summary Report.

SPIROLA Ver. 3.0
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) SPIROLA ¥3.0

File:

" Group Selection

Individual Evaluation

Group Evaluation  Prink  RiskLlist  Intervention

Questionnaire

Qua'lity Control

Options

Help

Years of follow-up:
Results of analysis:
Last observation:
Rate of FEV1 decline:
Within-person variation:
Program variation:

Spirola Report: DEWITT HAYS

D: 913

Sex: Ilale

Race: White

Age: 39 years old
Date of last test: 41171996

4 years and 5 months

FEW1 below LLDr

Overall 141 mbLiyear, 95% CI (100, 181)
76 mL, within the normal range of 250 mL
193 mL, excessive (=180 mL)

Date: 10/8/2010

Interpretation and suggested actions:
« Examine the quality of baseline and current test. If confirmed that FEV1<LLDr, the rate of decline may be excessive.

Examine the spirometry quality and retest to confirm the results. If the results are confirmed, consider further
evaluation, more frequent testing, and intervention

ID  First Name Middle Initial Last Name Sex Race Height Age FEV1 FVC TestDate FEV12 FVC2 QFEV1 2
M EIEl pewirt HAYS ~ [Male White | 180 | 34 | 4757 |58B7 | 11/7/1891 | 4727 | 6715 | A
2 918 DEWITT HAYS  Male White | 180 | 35 | 4686 |5728 | 3/25/1982 | 4656 | 5638 | B
3 818| DEWATT HAYS Male |White | 180 36 | 4620 | 5644 | 6/11/1893 | 4458 | 55493 D
4 1918 DEWITT | | HAYS  Male White | 180 | 37 | 4484 (5572 | B/9/1994 | 4372 5484 | A
< | 3
918 (DEWITT HAYS) E

Display multiple charts

1. On the Individual Evaluation menu click Multiple Charts and Chart Options.
Select charts to be displayed together, as shown below, and click Apply and Exit.

Individual Evaluation Charts

Select Individual Evaluation Charts

to Show
Show FEV1 Evaluation ¥
Show FVC Evaluation ]
Show Percent Predicted ¥
Show Summary Report ¥

Apply

|

Exit |
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2. On the Individual Evaluation menu click Multiple Charts and View Charts to
display multiple charts, as shown below.

" SPIROLAVED = | -=
File  Group Selection  Individual Evaluation  Group Evaluation  Print Risk List  Intervention  Questionnaire  Quality Control  Options Help
Longitudinal FEV1 Evaluation Longitudinal FVC Evaluation
7000 B0 5000
g
G000 == -30 o 7000
= o o=
E 5000 -120 g g 6000
= 4000 g ([ = 5000
= R (]
£ a0m 2 | £ 4000
2000 E 3000 =
1000 g 2000
20 25 30 35 40 45 50 55 60 65 7O 200 25 30 35 40 45 50 55 GO0 65 70
AGE (years) AGE (years)
Longitudinal Percent Predicted and Ratio Evaluation Spirola Report: DEWITT HAYS Date: 10/24/2010 »
5 ID: 918
120 Sex: Male
B Ll eyl = B e e e e e e Race: White =
= Age: 39 years old
g @ Exkhen Date of last test: 4/11/1996
% 60 Years of follow-up: 4 years and 5 months
40 Results of analysis:
Last observation: FEV1 below LLDr
20 - - — - Rate of FEV1 decline: Overall: 141 mlfyear, 95% CI (100, 181)
20 25 30 35 40 45 50 55 60 85 70 Within-person variation: 76 mL, within the normal range of 250 mL
AGE (years) Proaram variation: 193 mL. excessive >150 mL) =
£ mn | »
ID First Name Middle Initial Last Name Sex Race Height Age FEV1 FVC TestDate FEV12 FVC2 QFEV1 QF *
B pewrT | | HAYS [Male |whie | 180 [ 34 [4757 [see7 | 11711991 | 4727|8715 | A | &~
918 (DEWITT HAYS) ~ Rear. Slope{FEV1)=-141 mLsy SwFEV1:=T6mL  Regr Slope{FVC)=-140 mLA SwiFVC)=B1mL

Search for an individual by name or identity number

1. On the Individual Evaluation menu click on Search for a Participant menu, as

shown below.

2. Type the person’s name or identity number into the corresponding spaces and click
on Find Participant. Alternatively, click on Find Participant, to list all individuals.

Select an individual and click Apply.

SPIROLA Ver. 3.0
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#A Search for a Participant |Z|[EIE]

Participant
1] First Mame Middle Mame Last Mame

11 | | | |

Find Patticipant ]

.-F'artic:ipants: 1to 100 v e MNumber of found participants: 123

Id First Name Middle Initial Last Name Birthdate Sex Ra®

S ' |CHRISTOPHER ANDERSON | Wy
2 110 MANLUEL | A ' JORDAMN _ | Male | W
3 111 | RODNEY 5 CWENS _ | Male | Wt
4 (12 ROsA S REYMNOLDS | (Female | W
& 113 | NORMAN E FISHER _ | Male | Wt
6. 114 ALLEN = ELS | Male | W
¥ 115 | MARNIM I HARRISON | | Male | W

a 116 WINCEMNT 9] GIBE=0M hale Wi
e | >

Apply ‘ [ Exit

Display data values and remove outliers

1. To display values, place the cursor on any data point on the longitudinal FEV,
evaluation chart, and then right click. A small tooltip label will show coordinates.

1. To remove outliers, on the chart, place the cursor on any data point(s) which you
want to temporarily remove while processing the data, and then right click. The data
point(s) will be crossed out, and the regression line and other curves will be
recalculated and redrawn. To reload a data point, right click and include the
observation in the analysis.

Note: The deleted data points are not deleted from the dataset, but only from the current
session. To permanently correct a data value, changes need to be done directly in the
.mdb database.

4.3 Group Evaluation Menu

Group evaluation menu helps the user to monitor over time the following outcomes:
group longitudinal FEV, data variability (i.e., the pair-wise within-person variation);
group means for FEV, and FVC; and the mean slopes of decline for FEV,. All three
charts can be displayed in one window.
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File.  Group Selection  Individual Evaluation Group Evaluation | Print  RiskList  Intervention  Questionnaire  Quality Control  Options  Help
| ‘Within-person Yariation
Means for FEY1 Hp Mean FEV1
4700 |_c Means for FyWC
L View Multiple Charts
4300 Group Slope

Monitor longitudinal data precision in a group

1.

On the Group Evaluation menu click on Within-person Variation to show the
yearly values of the pair-wise within-person variation s, (absolute) and s; (relative), as
shown below. The annual s, and s, statistics are calculated using FEV| measurements
repeated within 18 months. If the number of repeated measurements is small (<50) in
any one year, the s, and s; values are circled in yellow to indicate that the estimate
may not be reliable. The legend at the bottom of the screen shows the mean s, and s,
values for the program.

£} SPIROLA ¥3.0

File.  Group Selection  Individual Evaluation  GroupEvaluation  Print  Risklist  Intervenbion  Questiornaire  Qualty Control  Options  Help

Longitudinal FEV1 Data Precision

300 z 18
Z
5 250 15 g
= =
2 s
= =
5 200 » =
2 B
s )
4 450 g @
5 8
5 5
g 100 5 5
S g
(/7] —y L W (47
® 50 5 =
. g

1988 1991 1994 1997 2000 2003 2006 2009 2012

Follow-up year

- Sp - 5r

@ The target for the program's vatiation should be Sr below 4%. If Sr is above 4% focus should be on improving spirometry guality.

w i Mean Sp=196mL  Mean Sr=H %
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Monitor mean FEV, and FVC values in a group

1. On the Group Evaluations menu click Means for FEV; (or FVC) to display yearly
group means for observed, predicted, and z-score (standard deviation units from the
predicted value) as shown below for FEV.

£} SPIROLA ¥3.0

File  Group Selection Individual Evaluation Group Evaluation  Print  RiskLlist  Intervention — Questionnaire Qua'lity Control  Options  Help
Trends for Group Mean FEV1
4700 2.0
e W -
3900 1.0
=
@
5
§’:. 3500 05 N
g %
m g
< 3100 00 @
El W
=
2700 -05
2300 -1.0
1900 ' _ i e i 15
1988 1991 1994 1997 2000 2003 2006 2009 2012
Follow-up year
=8 Observed FEY1 Predicted FEV{  —@= Z-Score

The mean FEV| chart shows group means for predicted (yellow), observed (green), and
z-score (red) values. Same applies for FVC chart. The predicted values are derived from
prediction equations that take into account age, height, sex, and race/ethnic background,
and are based on nationally representative healthy never-smokers.’ Irregular deviations of
observed mean values from predicted values may be due to changes in measurement
procedures, or due to effects of occupational exposure or interventions. Monitoring group
means can help to identify systematic effects taking place at a group level.

Display multiple charts

1. On the Group Evaluations menu, click View Multiple Charts to display the three
group evaluation charts together (see example below). This allows the user to review
changes in a group FEV; and FVC means in relation to data precision.
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File. Group Selection  Individual Evaluation  Group Evaluation  Prink  RiskLlist  Inkervention  Questionnaire  Qualiby Control  Options  Help
Trends for Group Mean FEV1 Trends for Group Mean FYC
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4.4 Print Menu

1.

SPIROLA Ver. 3.0

To print a current plot, click Print, or Quick Print on the Print menu.

Results summarized in a report can be printed as individual charts or in the Multiple
Chart option (see example below).

To preview the report, click Print Preview on the Print menu. Click one or two page
display on the upper picture menu, as shown below.
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@ Print Preview

Splroda Report: JFFFREY KNG Data: 1CAZEHD Lengitudinal FYC Evaluation
L

sae

[

Yaars of ollow-up:
Rirsatas of madysln:
Lit clmervion: FEVA bk LLN
FUC b LN
Rate of FEVY decine:  Ovarad B miyows, 05% & (39, 134)
Within-parson varkatkan: 1 ml whnin e i ange of 250 mL
.

Program vaelsion:
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4.5 Risk List Menu

Screen for individuals at risk of developing respiratory impairment

1.

On the Risk List menu, click Show Risk List Summary to obtain a list of
individuals (see picture below) whose rate of decline or within person FEV| variation
has been identified as excessive, or whose most recent lung function values (FEV,
FVC, or the FEV|/FVC ratio) are below LLN. See below for the selection criteria.
The results show the number of individuals screened and the numbers with each type
of outcome. Click on Print Summary to print the summary statistics only.

To evaluate a subset of individuals with a specific outcome, select the appropriate
outcome(s) shown under Select Participants With.

Click on Evaluate and select the method of evaluation from the Evaluation menus,
or click on Print List to print the list.

To identify a particular individual from the selected subset, place a pointer next to a
desired ID and click on Selected Participant Evaluation.

To exit from the Risk List click on Exit.
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£ Risk List

Summary

Taotal Individuals Screened: 1600

Total with 2 or More Observations: 1445

Selected Inta Risk List: 574
Excessive Decline or Variation Last Observation Below LLN
FEV1 Below LLD: 166(10.8%) FEV1 Below LLMN: 235(157%)
Excessive Slope: 47 FYC Below LLM: 229015 .3%)
Excessive FEY1 Variation: 173 FEVI/FVE Below LLMN:  188(12.5%)

= PrimSummar\;I [Q Save to a Database

Select Participants With

FEV1 Below LLD Excessive Slope FEY1/FYC Belaw LLMN
FEY1 Below LLMN F%C Below LLMN Excessive FEV1 Variation

Nurniber of Individuals Selected: 674 | Individuals 1 to 100 ¥ @
D FEV1 Excessive FEW1 FYC Below Ratio Excessive 0
Below LLD Slope Below LLN LLN Below LLN FEWY1 VYariation
- ‘o | 0o [ 0o ' 1 | 0 [ 0 |
2 4 0 0 | 0 | 0 | 1 | 0 |
3 ] 0 1 [ 1 | 1 | 0 | 0
4 8 1 U | U | U G | U _
5 7 0 0 0 1 O 1 ¥
l Evaluate ”.\;;, Selected Participant Evaluation H@ Print List H@ Exit ]

Interpretation and suggested actions

The table below summaries “Result of the analysis™ and “Interpretation and suggested
actions” as provided in the Summary Report. Individuals whose lung function is
categorized as abnormal based on the definitions below are selected into Risk List.

Result of the analysis | Interpretations and suggested action(s)

Cross-sectional evaluation using the most recent spirometry results

If any of the results below: Examine spirometry quality and retest to confirm the results.
FEV,<LLN If confirmed that FEV,<LLN, the person has FEV, value that has only

5% probability of being normal. If the results are confirmed, consider
further evaluation, more frequent testing, and intervention.

FEV,/FVC<LLN If confirmed that FEV/FVC<LLN, results indicate airflow
obstruction. If the results are confirmed, consider further evaluation,
more frequent testing, and intervention.

FEV/FVC>LLN and If confirmed that FEV;/FVC>LLN and FVC<LLN, results indicate a

FVC<LLN¥ low vital capacity. If the results are confirmed, consider further
evaluation, more frequent testing, and intervention.

FEV,<0.1" percentile If confirmed that FEV,<0.1™ percentile, the person has FEV| value

that has only 0.1% probability of being normal. If the results are
confirmed, consider referral for clinical evaluation, more frequent
testing, and intervention.

Changes in FEV over time with <8 years of follow-up
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FEV,<LLDr Examine the quality of baseline and current test. If confirmed that

FEV,<LLDr, the rate of decline may be excessive.

Rate of FEV, decline Prior to 8 years of follow-up, excessive decline is evaluated using the

LLDr limit. The rate of decline is provided as additional information
from 4 years of follow-up, but is not used in SPIROLA’s decision
making.

Within-person variation >250 mL | The within-person variation >250 mL can be due to lack of spirometry

quality control. Consider correcting data errors before interpretation.
Occupational exposure, asthma, or personal factors can increase FEV
variability.

Changes in FEV, over time with 8 or more years of follow-up

FEV<95%CL (derived from the | If confirmed that FEV< 95%CL for the regression line, consider re-
regression line) testing in near future.

Rate of FEV, decline >90 mL/yr.5 If a rate of FEV| decline >90 mL/yr is confirmed, results indicate

excessive FEV| decline. If the results are confirmed, consider further
evaluation, more frequent testing, and intervention.

Within-person variation >250 mL | The within-person variation >250 mL can be due to lack of spirometry

quality control. Consider correcting data errors before interpretation.
Occupational exposure, asthma, or personal factors can increase FEV,
variability.

Projected FEV, declines to 0.1" If projected FEV, regression line declines to 0.1™ percentile (<60%
percentile before 70 years of age. | predicted), results indicate increased risk of developing moderate

impairment. If the results are confirmed, consider further evaluation,
more frequent testing, and intervention.

Risk List evaluation procedure

The Risk List identifies individuals who fulfill any of the criteria listed in the above
table. In evaluating an individual identified to be at risk, the following procedure is
recommended.

1. Examination of the individual’s existing data

a.

b.

Examine the longitudinal demographic, FVC, and FEV, data shown below the
FEV, chart, to make sure that the data are reasonable.

If a data point appears to be an outlier, temporarily exclude the point by right
clicking on it and then evaluate the new results on the chart and in the report.

If a single data point appears to be an outlier and causes the individual’s selection
into the risk list, check for possible data errors. The first (baseline) observation
may sometimes be lower due to the learning effect. When this happens, exclusion
of the baseline value may improve precision of the interpretation.

If a data error is found, correct the data in the .mdb database using Microsoft
Access software, re-run SPIROLA, and review the new Summary Report.

2. Examination of the individual’s spirometry data quality

(@)

Examine the original spirometry tracings using the ATS standardization criteria
of: (a) acceptability (extrapolated volume, cough in first second, end of test
criteria, obstructed mouthpiece, extra breath, cessation of airflow); and (b)
repeatability (<150 mL).”
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(i)  If an acceptability error is found, consider removing data for that test from the
dataset, correct the SPIROLA .mdb file using Microsoft Access, and then re-run
SPIROLA to produce a new Summary Report for the individual.

(ii1))  Provide feedback to the spirometry technician(s) on the spirometry errors found.

3. Re-test the individual

After the first two steps have been completed and SPIROLA still identifies the person as
being at risk, consider re-testing the person within six months from the most recent test.
If the re-tested spirometry values confirm the original interpretation, consider the
suggested actions in the new Summary Report.

Suggested intervention measures

When spirometry quality issues are satisfied and re-testing confirms that a person has
impairment or is at increased risk of developing respiratory disease, further clinical
evaluation, implementation of more frequent testing, and intervention measures should be
considered. The severity of existing impairment and the rate of lung function decline
should be considered when deciding on the type of intervention(s).

Interventions on an individual level:

Discussing lung function results with a worker can motivate the individual and can help
to determine what course of action is acceptable to the individual to prevent further
excessive lung function loss. Decreasing inhalation of noxious particulates and gases is
usually the most important intervention. The most important risk factor for excessive
decline in lung function in smokers is often tobacco smoking, for which nicotine
replacement therapy may provide best results for smoking cessation.'® Studies show that
complete smoking cessation is needed to halt excessive lung function decline.""
Occupational exposures to respiratory hazards also represent an important risk."?
Evaluation of individual occupational exposures should be done. Where possible,
hazardous exposures should be reduced or eliminated through engineering controls (e.g.,
substitution of less hazardous materials, process enclosure, workplace ventilation).
Administrative controls (e.g., revised work practices) may also help limit hazardous
occupational exposures. Finally, use of effective personal protective equipment (e.g.,
respirators) should be recommended when other measures are infeasible or insufficient
by themselves. The potential synergistic effect of smoking and occupational exposure on
increased risk of excessive decline in lung function should be explained to individuals
who smoke and are exposed to occupational respiratory hazards. Weight gain can also
contribute to lung function decline due to loss of fitness and difficulty in performing the
spirometry test at full lung capacity. Body mass index (BMI) greater than 25 kg/m”* can
be associated with greater decline in lung function when other factors such as gender,
height, race, smoking, and respiratory symptoms, are controlled for.

Interventions at a company level:

Management commitment to an integrated worksite health and safety program provides a
key foundation for success in maintaining a healthy workforce. Programs are likely to be
more effective when they are based on management’s understanding of workers’
concerns about health risks on the job. By identifying workers’ priorities, smoking (for
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example) can be addressed in the broader context of worksite safety. Intervention at the
individual level is then more likely to be successful.

Evaluation of the effect of intervention(s):

To determine the effect of individual intervention on the rate of FEV, decline using
SPIROLA, use the small rate of decline chart on the individual FEV, evaluation. To
determine the effect of an integrated worksite health and safety program using SPIROLA,
assess trends on the FEV; and FVC means for the whole group and or at-risk subgroup.

The Intervention menu (Section 5) allows the provider to design an intervention
program for a group of workers, and to plan, record and evaluate an intervention for an
individual worker. The Questionnaire menu (Section 6) enables to conduct periodic
questionnaire surveys, and to integrate the questionnaire data with the spirometry and
intervention data.
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5. Intervention Menu

The intervention and questionnaire modules have been created in collaboration with an
existing occupational safety and wellness program, to address the need of the program.
Users can redesign the intervention or questionnaire forms using the design templates

provided in Sections 5.4 and 6.2, respectively.

The information created by the Intervention or Questionnaire modules is stored in the
administrative database SPIROLA_Admin.mdb. To avoid data loss, the administrative
database, as well as the spirometry database, should be kept in a secured location that is
regularly backed-up (see Section 9 on the administrative database management).

5.1 Tag Individuals for Spirometry Quality Control or Retesting

1. On the Intervention menu, click on Tag for Quality Control/Retesting.

€3 SPIROLA ¥3.0 Beta
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2. Add a new tag for Quality control or Re-Testing, this adds individual to a Tag List
(see below).
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A Tag this record

Participant ID:; 81
CARLOS E HENDERSCN
Tag History - Quality Control

2 recards found.

Mame:

[] Display Full Text

Tag

M Y G
2 | Quality Control

Reason

Date Created

| 14372003
15432010

| Delete
| Delete

Add New Tag
Tag for

Cluality Control v"l
2l ¢ Control
Re-Testing

Reasan:

[:“_'g,, Add Tag ] [ Exit ]

3. To display the Tag List, on the Intervention menu click on Tag List (see below).

(1]} Tag History
Selection Criteria

Date Range:

Selected Records
4 recards found.

From: | [ 171974 |
To:  10/12/2010

TagType: A

Participant |

Participant Tag Reason Date Created
4 ReTestng | 2712010 Delete
2. 75 | ReTesting | 8/8/2010 | Delete
3 B |Quality Contral | 1/3/2009 Delete
4 a1 Cluality Control /32010 | Delete
& Print List ”@ Exit ]
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5.2 Setup and Evaluate Intervention Plan for Individuals

SPIROLA provides a generalized intervention plan which currently includes workplace
safety evaluation, lifestyle intervention, and disease management plan. Section 5.5
describes how to customize the intervention forms.

Setup intervention plan

1. On the Intervention menu, click on Intervention Setup to create an intervention
plan for an individual.

2. To develop the plan, check checkboxes under column Check (see picture below).

3. Click on Details, Plan Details, or Participants Plans buttons at the bottom of the
form, to view the current or previous plans, and complete the intervention plan setup.

4. Click on Save button to save the intervention plan in the administrative database.

£ Intervention Plan

Identification Mo 45 Date Created: 104122010
Marrie: DOUGLAS L PHILLIPS Date Last Modified: 10/12/2010
Date Completed:  MNA
Camments:
: Date to be Date
Intervention Check Completed Completed
1 Repeat pulmonary function test 01/05/2010 | | Details
¥2 | Safety intervention: 01/05/2010
3 |Addiional education/training ] | Details
4 |Repeated respiratony fit testing ] | | Details
5 Work modification agreement; 014052010 _ | Details
B Questionnaire to be completad: 01/05/2010 _ | Details
7 Lifestyle interventions: 05/08/2010 _ | Details
8 |Disease management ) _ . O | | Details
\Clinic Interventian (referral for respiratory fitness for .
: [respirator protection Use): Ualie ity Leigls
[% Print Preview Plan H@ Print Plan HI:. Mewr Plan H% Participant Plans H@) Flan Details “E Save H@ Exit ]

Evaluate or modify interventions

1. On the Intervention menu, click Interventions List/Tickler to view interventions
set for an individual or a group of individuals (see below).

) SPIROLA ¥3.0

File  Group Selection  Individual Evaluation  Group Evaluation  Prink  RiskList Intervention | Questionnaire Quality Contral  Options  Help

W] TagList

Interventions List) Ticklar
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2. On the Selected Intervention Plans section (see below), click on Details to view or
modify an intervention plan for an individual.

3. Use the Selection Criteria section and Select button to specify criteria (including
dates) to select a specific subset of intervention plans.

4. Use Delete function to delete an intervention plan permanently.

) Intervention Plans

Selection Criteria
Participant:  |All v | @& ShoweAll Paricipants
Intervention Plans:

Selected Intervention Plans

9 records found

Ead
Participant Bartlcloant Nane Date Date To be Date i
D P Created Completed Completed
4 | 45 | DOUGLASLPHILLPS | 10/12/2010 | D1/052010 | Details [ Delete |
5 63 ASHLEY A RICHARDSON | 10/12/2010 Details
B 66 BEMJAMIN WARD 10/12/2010 | 11/05/2010 Details
I fwl | T e sl o s sl s o bl .4l'| 4"\"\!‘\4!‘\‘ Oroaiandn | II_\A.'I .l_\ i i b

[ Print Preview List H@ Print List H@ Exit l

5.3 Methods of Implementing Interventions

After intervention plans for individuals are setup by a healthcare provider using
Intervention Setup menu, the intervention forms can be completed using responses from
either: (i) participants; (ii) workplace safety officers; (iii) wellness coaches; or (iv) others
who are involved in the intervention program.

The information can be entered into SPIROLA using one of the following techniques:

1. Type answers directly into SPIROLA intervention forms. On Individual Evaluation
menu click on Search for a Participant to select an individual. Next, on
Intervention menu click Interventions List/Tickler to show the intervention plan(s)
created previously for the individual. Click on Detail and fill in the form.

2. Save an individual intervention plan and click on the Print Plan button. Print the
intervention plans (Safety or Lifestyle) and after the forms are completed, type the
answers into SPIROLA as above. Alternatively, the plans can be printed as a PDF file
and send by e-mail for completion.

3. Electronically (e.g., by e-mail), send batches of intervention plans to a worksite to
request safety assessment or to a wellness coach to request lifestyle assessment, and
to implement the intervention. The safety officers and wellness coaches use
SPIROLA interface software to monitor the intervention. On completion, they send
the file back to the physician’s office to be read into SPIROLA (see below).
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5.4 Electronic Safety or Lifestyle Assessment at Worksite

The section describes how to send electronically intervention plans to worksites or to
wellness coaches who then use SPIROLA interface software SPIROLA_Request to
implement the intervention. On completion, or at certain intervals, the responses are sent
back to the physician office to be read into SPIROLA for individual or group evaluation.

Creating safety or lifestyle assessment request

1. On the Intervention menu, click on Request Safety Assessment or Request
Lifestyle Assessment.

2. In the opened form (see below) click on Send Request Installation Package. Send
the self installing package SPIROLA_Request_Setup.msi to worksites or health
coaches. This needs to be done only once at the beginning.

3. To create an intervention request, fill the Description, Worksite, Plan Creation
Date From and Plan Creation Date To fields (see below). Use the button Worksites
at the top of the form, to create a list of worksites. SPIROLA will add only
intervention plans which were created between Creation Date From and Plan
Creation Date To inclusively.

4. Click on the Create button to save the safety assessment request or lifestyle
assessment request in the administrative database.

Note: Safety assessment requests include only intervention plans for which at least
one safety related question is checked (i.e., questions 1 through 6 in Intervention
Plan form). Lifestyle assessment requests include only intervention plans for which at
least one lifestyle related question was checked (i.e., questions 7 through 9 in
Intervention Plan form).

* List of Safety Assessment Requests = |_E_|
List of Safety Assessment Requests

Worksites | | Send Spirola Worksite Assessment Installer

oo 5 Plan Creation  Plan Creation Date of
Description Worksite Date From Date To Request Status
1 |Worksite 1 Safety Worksite 1 |=|  10/12/2010 10/12/2010 10/12/2010 Received | Send || Delete |

»2 |Worksite 2 Safety 11/15/2010 . 11/19/2010 . 11/19/2010 .HotRequested Create || |

e e — —

1

Worksite 1
Worksite 2

Sending safety or lifestyle assessment request to worksite

1. On the List of Safety Assessment Requests (see picture above) click Send button
located next to a specific request. This opens an individual Safety Assessment
Request form to allow the user to prepare it for sending (see picture below).

2. To make changes to the request, use the Modify button to modify request settings
(including the dates), the Available Plans button to include intervention plan(s)
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which were previously deleted or created after the request has been created, or the
Include column or the Remove button to exclude plans from a request but not the
administrative database.

3. Click on Send Request button to generate a file with the selected intervention plans.

4. Next, click on Save Request into Selected File to select an existing file name where
the request is to be saved. Alternatively, click on Save Request into a New File to
specify a new file name, and e-mail the file. The created file with SPREQ extension is
located in the directory where the administrative database is located, in folders
\SentRequests\SafetyRequests or \SentRequests\HealthyLifestyleRequests.
Alternatively, to find the location of the file, click on Open Default Folder.

A Safety Assessment Request

Safety Assessment Request Details
Status: Mot Requested
Worksite: Wiorksite 1

Intervention Flans Created:
From: 104122010 To:  10/112/2010
Description:  Worksite 1 Safety Assess.

Interventions List

lA\raiIabIe Plansl l Print Preview the Listl l Frintthe Listl

Include Partilgipant Participant Mame Ctl'::ttid gz:p-ll-:t:: Con[::r:ted Details Remove
b a0 JEFFREY KING 11012010 | ' | Details | Remove |
2 Y HAROLD E TURNER | 10/12/2010 | 10/08/2010 | | Details [Remove |
s3] o | 4 DOUGLAS L PHILLIPS | 10/12/2010 | 01/05/2010 | | Details [Remove |
4 O | B3 | ASHLEYARICHARDSON | 10/12/2010 | ' | Details [Remove |
5 W | 88 | BENJAMINWARD | 10/12/2010 | 11/05/2010 | | Details | Remave |
5| | PHILLIP E PATTERSON | 10/12/2010 | 05/08/2010 | | Details [Remove |
7 1 = SHAWN O SIMMONS | 1012/2010 | 05/08/2010 | | Details [Remove |
g | | e PHILIP NBRYANT | 10/12/2010 | 05/08/2010 | | Details [Remove |
Open Default Folder ” Send Reguest H Exit l

Select afile into which to save the request
Current directory: RASPIROLA

Files in current directory New file hame
Wiforksite 2_20101012_20101012_5 spreq

Worksite 1_20101012_20101012_S |

Save Request into Selected File Save Requestinto a Mew File l [ Cancel l
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Completing safety or lifestyle assessment request at worksites

1.

Install software called Spirola Worksite Assessment on a computer, if not already
installed, by clicking on the installation file

Spirola_Worksite Assessment_Setup V2.0.msi. (Web page)

Double-click on the assessment request file (i.e., a file with SPREQ extension)
received from the physician’s office. If the file is not currently in a Spirola Worksite
Assessment’s default directory, a message shown below will be displayed.

Click on Save into Default Folder button, alternatively open from a current folder.

. Save Request into Default Folder..,

=

File "Worksite 1 20101012 20101012 5. spreq’ is not in default folder for
assessment requests

You can either open the file from current location, or or you can save the file into a
default folder for assessment requests (recommended). after which the file will
open!

=

i

| Save into Default Folder ‘ | Open from Surrent Folder

Spirola Worksite Assessment will open up with the list of intervention plans created
by the physician (see picture below).

Click on Details links, to implement an intervention plan. After completing an
intervention plan, check the checkbox in a column Is Completed (see picture above).
The checkboxes are reminders on which intervention plans have been completed.
After the intervention plans are completed, click on Send File button (see picture
above). SPIROLA Requests will open a directory which contains the file (i.e.,
SPREQ extension file) with completed intervention plans. Send the file back to the
physician’s office. This is the same file that was received from the physician’s office.
If Questionnaire to be Completed is marked as ‘Yes’, print a copy of a
questionnaire and ask a participant to complete it and send to the physician’s office.
Obtain the questionnaire PDF file from the physician’s office.
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" Spirola Worksite Assessment V2,0
File  Print Info  Settings Help

Safety Assessment Request

(=5 ¥R =3

Is Participant o Date Date To be  Questionnaire to i

Completed IDp EREHG ik S Created Completed be Completed Batails
M = BEED _ JEFFREY KING [ 10/12/2010 | _ : Yes | Details |
2 ] | 44 HAROLD E TURMER | 10/12/2010 | 10/08/2010 | No | Details |

3 | 66 BENJAMIN WARD 10/12/2010 | 11/05/2010 Mo Details
4 [T 87 PHILLIP E PATTERSON | 10/12/2010 | 05/08/2010 | No | Details |
5 = | 92 SHAWN O SIMIONS | 1012/2010 | 05/08/2010 | No | Details |
6 _ 95 PHILIP N BRYANT | 10/12/2010 | 05/08/2010 Yes | Details
Send File | | Exit

Loading completed safety or lifestyle assessment requests to SPIROLA

1. Download a assessment request file (i.e., SPREQ extension file), received from a
worksite or health coach (e.g., e-mailed), into a directory.
2. Start SPIROLA and on the Intervention menu, click on Receive Assessment.

W

In the file dialog select an SPREQ extension file with received assessment.
4. In the opened form (see picture below) check the requests made and click on Load

Received Requests to Administrative Database button. Intervention plans, for
which Include checkboxes are checked (see picture below), will be modified with
data in the received safety or lifestyle assessment request file (i.e., SPREQ extension

file).
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A Safety Assessment Request
Safety Assessment Request Details
Status: Mot Reguested
Waorksite: Wiorksite 1
Interventian Plans Created:
From: 104122010 To;  10/M12/2010
Description:  Warksite 1 Safety Assess.

Interventions List

lA\raiIabIe Plansl l Frint Preview the Listl l Frintthe Listl

Include Partilgipant Participant Name Ci?tid gz:p-ll-:tzz Con[::r:ted Details Remove
b a0 JEFFREY KING | 101202010 | ' | Details
2 44 HAROLD E TURNER | 10/12/2010 | 10/08/2010 | | Details | Remove |
3l o 45 DOUGLAS L PHILLIPS | 10/12/2010 | 01/05/2010 | | Detalls | Remove
4 O 63 | ASHLEY ARICHARDSON | 10A2/2010 | ' | Detalls [Remove |
5 88 |  BENJAMNWARD | 10/12/2010 | 11/05/2010 | | Details
B 87 PHILLIP E PATTERSON | 10/12/2010 | DS08/2010 | | Details [Remove |
7 a2 SHAWN O SIMMONS | 10/12/2010 | 05/08/2010 | | Details [ Remove |
g a5 PHILIP NBRYANT | 10/12/2010 | 05/08/2010 | | Detalls [ Remove |
Open Default Folder ” Load Received Request to Administrative Database ” Exit l

5.5 Design Intervention Plan Template

SPIROLA allows modifying the intervention forms. Changes to the intervention forms
should be done at the planning stage of the intervention program. Changes made once the
data collection has started will make interpretation difficult. All changes made to the plan
template will be saved permanently in the administrative database, which needs to be
safeguarded and regularly backed-up (see Section 9).

1. To modify the intervention plan template, on the Intervention menu click on Print &

Design, and then click on Design Intervention.

2. In the form that opens next (see picture below) right click on a particular item (e.g.,

Mineral Dust) and select from the following menus:

e C(lick on Add Subcategory menu, to add new sub-question(s).

e C(lick on Add Checkboxes Table menu, to add checkboxes table.

¢ C(Click on Modify Category menu, to modify the text and characteristics of the
response. A form Category Schema Designer (displayed below) will appear and
allow the user to make desired changes.

e Note, SPIROLA automatically generates unique value for the Variable Name
field, which identifies each question and is used when exporting intervention data
for use by other software. The name can be changed by the user, as discussed in
Section 5.6.
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" Intervention Plan Template Desig

>

[ ]
its sub-questions.
[ ]
of the question.
[ ]
[ ]

selected question.

SPIROLA Ver. 3.0

Customize Category Values
| Safety intervention: Yes +||-Adherence level — || Succ
{A. On site current exposure evaluation: lYes -
iIsiwas the person exposed on this job to: §
IMineral Dust (e.g., cement, concrete, silica, asbestos) [ Yes [] No [7] Unknown I
Organc dust (@0, wo  Add Subcetegery = Ves [ No £ Unknown |
5\\\\\\ | Add Checkboxes Table 3
§Fumes, gases (e_g_.0| e [ Yes [ No [ Unknown§
Metal fumes (e.g., nic Delete Category 7] Yes [] No [] Unknown
cadmium, others) Copy Category
Solvents {e_g_‘ methyl Copy Category and Subcategories [7] Yes [[] No [[] Unknown
chioride, formaldehyd Select Parent Category )
:Other potential unrecognized respiratory hazards [[] Yes [C] No [C] Unknown §
Describe: i
11 | : 3
<%Previous l [ MNext = ]
| Save ‘ l Esit l

Click on Delete Category menu, to permanently delete a selected question and all
Click on Copy Category menu, to copy the question, without copying the values
Click on Copy Category and Subcategories menu, to copy question and all its

sub-questions, without copying the values.
Click on Select Parent Category menu, to highlight the parent question of the
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" Categ ory-:Schem_Ses';rgner

Category Title  Mineral Dust (e.g . cement, concrete, silica. asbestos)

Variable Name: V8 l Show variable names

Main | Pasition/Format |

Hide subcategories if the value is "No™ &
Category value data type
Value data type of the category: Yes/No(List)

List items display mode: [Checkboxes with titles on right "
Has empty list item: [ Category has "Adherenece level” field: [
Has list item for unknown: & Category has "Plan was successful” field: ]

1 iﬂi'i\lo value
Lo

L

3 |[]|Yes/No(Checkbox)

4 [ Yes/No(Radiobutton)

Data Type Name

Preview

Mineral Dust (e.g., cement, concrete, silica, asbestos)

[T Yes [£] No [F] Unknown

Ck

|

Cancel

Create or modify choices of responses

SPIROLA allows creating or modifying choices of responses that can be used with each
question. To create or modify choices of responses do the following:

1. On the Intervention menu, click on Print & Design, and then on Design

Intervention.

2. In the opened form click on Customize Category Values at the top of the form.

3. In the form which opens next (see picture below), click on New Data Type, Modify,
or Delete buttons to create, modify, or delete the types of responses.
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Category value data types

Mew Data Type

* Data Type Name
—— | 1 |YesiNo(List) lModify || Delete
@ 2 | Yes/Mo{Checkbox) Modify || Delete
3 |Yes/No{Radiobutton) Modify || Delete
4 | Text(Single-Line) IModify || Delete
5 | Text(Multi-Line) Modify || Delete
g |Mumeric List{(0-100) Modify || Delete
E.I = 459 10-19; 20 or more lModify || Delete
g8 |Years: 0-1; 1-2; 2-3; 3 or more Madify || Delete
9 Start smoking age: <15;16-20;21-25;26-30;31-35;36-40; 41-50; 50+ Iodify || Delete
10 |Cigaretes smoked per day: <1:1-56-10;11-20:21-30;31-40:41-50:51-60.60+ Modify || Delete
11 |Percentages: =10%; <20%; =30%; =50%; 250% Iodify || Delete
12 |Respirator use problems: Rash; Fatigue; Anxiety, Skin allergy IModify || Delete
13 |Smoked years: <1.1-5:6-1011-15,16-20;21-25,26-30;31-40;41-50,51-60:60+ Modify || Delete
14 | Quit smoking age: <20:21-25:26-30:31-35.36-40; 41-50:51-60; 60+ Modify || Delete
Close

For example if Modify button is clicked next to Years: 1-4; 5-9; 10-19; 20 or more

item in picture above, a form called Create/Modify Category Values will open as
shown in picture below, which can be used to modify or delete the choices.

SPIROLA Ver.

" Creste/Modity Category Values. =)
Category Values
Type of Values | List of Choices v |
Description:
Values
-‘ WValue
E | Modify ] Delete
3 5.9 [ Modify |[ Delete |
4 10-19 | Modify || Delete |
5 20 or more ’Modify ” Delete ]
l Ok l I Cancel l
3.0
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5.6 Export Intervention Data

SPIROLA provides a function for exporting intervention data stored in the administrative
database to a CSV file in a simple tabular format. The CSV file can be analyzed by
statistical software (e.g., SAS, SPSS) or opened by Microsoft Office Excel.

1. On the Intervention menu, click on Export Intervention Data and in the opened file
dialog (see picture below) select a directory and type a file name where the
intervention data should be saved.

SPIROLA creates two files: CSV extension file and XML extension file. For

example, if the user types Interventions.csv, SPIROLA will create files

Interventions Variables.xml and Interventions.csv in the selected directory.

a. CSV extension file (Interventions.csv in this example) includes all the
intervention plans in administrative database (i.e., a row per plan). The first row
contains variable names, and the following rows contain the values. Picture below
is an example of CSV file, opened using Microsoft Office Excel application.

A B e D E F G H{l|Jd|K|LIM N

1 |Participantid Participantld_Spirola  FirstName LastName Planid DateCreated DateCompleted W1 V2 V3 V4 V5 V6 V6 _Adherencelevel V6 |
2 87 634225644893255000 PHILLIP PATTERSON 6.34226E+17  10/12/2010 10/20/20100 1 1 © o 1

3 92 634225644893255000  SHAWN SIMMONS 6.34226E+17  10/12/2010 10/20/20100 1 1 © 1

4 95 634225644893411000  PHILIP BRYANT 6.34226E+17  10/12/2010 10/20/2010 1 1 © o 1

5 30 634224888710763000  JEFFREY KING 6.34225E+17  10/12/2010 i0f20/2010 1 1 O o 1

6 44 634224810444853000 HAROLD | TURNER 6.34225E+17  10/12/2010 10/20/20100 1 1 © o 1

T 45 634224950998403000 DOUGLAS PHILLIPS 6.34225E+17  10/12/2010 10/20/20100 1 1 © o1

8 63 634225041706304000  ASHLEY RICHARDSON 6.34225E+17 10/12/2010 i0/20/2010 1 1 © o 1

9 66 634225041706304000  BENJAMIN WARD 6.34225E+17  10/12/2010 10/20/20100 0 i} o 1

10 10 634225654826565000 THOMAS TAYLOR 6.34226E+17  10/13/2010 10/20/20100 1 1 © o1

11

12

13

Note, variable names V1, V2, V3, V4, V5, and V6 in this example are variable

names automatically assigned to questions in intervention plan by SPIROLA.

To change the variable name for a specific question:

e On Intervention menu click on Print & Design, and then on Design
Intervention. Next, right click on a question, and select Modify menu.

e In the form Category Schema Designer, which opens next (see picture
below), type a new variable name in the Variable Name field.

b. XML extension file (Interventions Variables.xml in this example) includes
information about variables, and the possible values of variables. This is a simple
text file, which can be viewed by Notepad application, which is included in
Windows 2000 or later (go to Start->All Programs->Accessories->Notepad to
open Notepad application), or by web browsers, such as Internet Explorer or
Firefox (i.e., normally this can be done by double clicking on the file).
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' Category Schema Designer |:|_.' af

Category Title Mineral Dust (e.g . cement, concrete, silica. asbestos)

Variable Name: V8 l Show variable names

Main I_P_ositiom'Formatl
List items display mode: |Checkb0xes with titles an right -
Has empty list item: Category has "Adherenece level” field: [

Has list item for unknown: Category has "Plan was successful” field: ]

9 =

Hide subcategories if the value is "No™
Category value data type
Value data type of the category: Yes/No(List)

Data Type Name =
1 |E|No value =
LA | Yes/No(List
3 || Yes/No(Checkbox)
4 [ Yes/No(Radiobutton) k=
Preview
Mineral Dust (e.g., cement, concrete, silica, asbestos) [T Yes [ No [] Unknown

Ok l | Cancel

5.7 Manage Participants Menu

When the user tags participant for farther evaluation, or creates an intervention plan for a
participant (See sections 5.2), SPIROLA saves the intervention data in the administrative
database. To manage participants in the administrative database follow the steps below.

1. On the Intervention menu, click on Manage Participants. The form that opens next
(see picture below), lists all participants in the current spirometry database and
participants in administrative database.

Note, Manage Participants form allows creating and modifying participants’ data in
administrative database, but not in the spirometry database. Therefore, if a
participant’s data is modified using the Manage Participants form, the same
participant’s data should be modified in the spirometry database.

2. Click on button Create New Participant (see picture below) to create a new
participant in administrative database.

3. Click on a link in Id column (see picture below), to modify participant’s data in
administrative database.

4. Click on Delete button to delete a participant from the administrative database.
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Manage Participants

Participant

10 First Mame

Middle Mame Last Mame

Find Participant

[ Create Mew Participant } [1 Show Participants with Duplcate IDs

vi ,‘.- Mumber of found participants: 1503

iF'articipants: 1to 100

ld  First Name  Middle Initial Last Name | Year of Birth  Sex Race Delete

1 1] James | 0H | sMTH | CMale |White [ -]
2 (2] JoHN 5 | JOHNSON | Male whie [ - |
3 |2 Jonathan  Johmson | 1978 Male ‘White [Delete |
4 |2 Robert Smith | 1875 | Male White [Delete ]
5 |a| RoBERT | | OWILLIAMS | CMale | White [ -]
B |4| MCHEEL | s  JONES | | Male -]

» 7 VILLIAM - ]

SPIROLA highlights participants with duplicate IDs in yellow, and also allows filtering

out participants with duplicate IDs (i.e., click on Show Participants with Duplicate IDs

checkbox). Once participants with duplicate IDs are identified, they can be deleted.

SPIROLA will prompt if interventions and questionnaires, associated with the participant
being deleted should be deleted as well, or if they should be assigned to another

participant.
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6. Questionnaire Menu

The Questionnaire menu (see picture below) allows the user to design and manage
questionnaire surveys. The questionnaire forms are similar to the intervention forms
(Section 5) except that questionnaire includes a cover page (see below) to enable
electronic processing (i.e., scanning) of the questionnaires. The questionnaire design and
some of the details of the cover page can be customized.

A SPIROLA V3.0 Beta

File 'Grc_iupﬁéie_tljj_on Individual Ewaluation  Group Evaluation  Print  RiskList  Intervention Questionnaire | Qualicy Control  Options  Help
D}i Questionnaires Listy Tickler
LongltUdlnal FEY p‘ Export Questionnaire Data

7000 B,'J‘ Ftint Presiew Blank Questionnaire

Dp Receive Completed Questionnaires

a Manage Participants
G000 |

@‘e Create POF File with Blank Questionnaire

L] 1
yy—=o_a® - (o0 Diesign Questionnaire

Questionnaire cover page:
Medical Questionnaire

Instructions:

« Use a black pen to firmly and clearly print your ID number in the first column of the ID box.
Then fill the circles under the corresponding numbers. See an example below for ID=572.

Example for ID=572

o |1 |2]3]as|[s |6 ]| 7]|s]|a]o
510|000 @000 |0|0
T|O|O|0[O|0|C|@O|0|0
2 | O @|O0|O[O[O[0|O0|O]|O

+ Use capital letters and firmly print your name and date of birth.

+ The questions are about your breathing, firmly fill in the circles to answer the questions, If
you are not sure about an answer, please answer no.

* When completed, mail the questionnaire to: replace with the address.
« |If you have questions phone: replace with the phone.

ID: D | 1 2 3 4 | 5 | 6 |7 s | 9| o
O|C|O0[O0[0|C|0|0|0|O
OO0 ]|O0|0|0|0]|0 |00
O|C|0|O[O|0|0 0|00
O|C|0[O0[0|0|0C 0|00
DIOIOl0OI0 Q00|00
O|CIO[O[0|0|0|0|0[O
Neme: [ [[[[[[[TITILIIITIITILT]
First Name Middle Name
HEEEEEEEEENENENEREREEN
Last Name
Birth date: I | I I | l | | I Date to be completed: 04/18/2011
MMDDYYYY
rev092710 LI 1
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6.1 View or modify questionnaires

1. On the Questionnaire menu, click on Questionnaires List/Tickler to view
questionnaires created for individuals (see picture below).

2. Click on Details links, to view or modify/fill in questionnaire.

3. Use section Selection Criteria and Select button, to specify selection criteria to be
applied to display a list of completed or to be completed questionnaires.

4. Click on New Questionnaire for ID: Id (see picture below) button to create
questionnaire for a participant, currently selected in SPIROLA, e.g., by using the
Individual Evaluation menu.

(1] Questionnaires

Selection Criteria
Participant:  |Al v| & sShowal Paticipants

Questionnaires:
\Questionnaires completed hetween: v| [10M18/2010 v |and: 1072172010 ¥

|

Selected Questionnaires

4 records found I' Mew Guestionnaire for 1D 1
Participant _ Date Date To be Date .
D Participant Name Created Completed Completed Details Remove
S 2 | wvicraeLsdones  [oneeoi0 | onesoin [iongoon | |EEEE
2 Bl CARLOS E HENDERSON | 10/18/2010 | 10/18/2010 | 10/18/2010 | Details | Delete
3 80 RUBY IVWASHINGTON | 10/18/2010 | 10/18/2010 | 10/18/2010 | Details
4 100 ANTONIO § HAYES | 101812010 | 10/18/2010 | 10/21/2010 | Details

[ Print Praview List l l@ Print List l l@ Exit l

6.2 Design Questionnaire Template

SPIROLA allows the user to modify the default questionnaires template, similar to
designing the intervention plan template (see Section 5.5). Some details of the cover page
can be also modified. Changes to the templates are best done at the planning stage of the
intervention program. Changes made once the data collection has started will make
interpretation difficult. Changes made to the questionnaire template will be saved
permanently in the administrative database, which needs to be safeguarded.

Design questionnaire cover page

1. On the Questionnaire menu, click on Design Questionnaire.

2. In the form, that opens next (see picture below) select Cover Page Settings tab.

3. Right-click on a specific element on the cover page and select Properties menu.

4. In the properties form, which opens next select the properties related to the selected
element. For example properties form for ID grid (see picture below) allows selecting
number of digits in participant ID and controlling the location of the grid on the page.
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Note: Different elements have different properties, but usually the properties form
allows modifying element’s text (any language can be used) and element’s location.

) Questionnaire Template Designer

Cover Page Settings. |Quest|0ns

NO LOGO {Medical Questionnaire

e lse a black pen to firmly and clearly print your ID number in the first column of the 1D box. Then
fill the circles under the corresponding numbers. See an example below for [D=572.

Example for ID=572

o |1 |2 |3 |4 |5 |6 |7 |8 |90

ORICAICAICIE NNCANCRICANCAN®)
710|000 0|0C @000
2 1 O @000 |0O]0]O0]0]0

are not sure about an answer, please answar no.

e [f you have questions phone: replace with the phone.

= lse capital letters and firmly print your name and date of birth.
e The questions are about your breathing, firmhy fill in the circles to answer the guestions. If you

« When completed, mail the questionnaire to: replace with the address.

[D:| D | 1 | 2 |3 | 4|5 |6 |7 |8 |9 | 0] Rr—
QlOIOIOIOIO0O]O0O|0O | g rFstninfa
010101010 Q]O]O]O]O ]

[ Save ” Exit

£ Cover Page Element Properties

ID Grid
Mumber of digits in 10

e
i

| ER

Center element harizontally: ]

170 |
1530 |

Apply

| | Zlose

Design questionnaire questions

1. On the Questionnaire menu, click on Design Questionnaire.
2. In the next form (see picture below) select Questions tab.
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Right-click on a specific question and select options to modify the question (see
picture below). Modifying questionnaire template is similar to modifying intervention
plan template, therefore refer to Section 5.5 for more details.

Once the questionnaire is designed, on the Questionnaire menu, click on Print.
Preview Blank Questionnaire to view how the questionnaire will look when printed.
Make sure that all questions fit within the bounding frame on the page.

£ Ouestionnaire Template Designen

| Cover Pags Seftings | Huestions |

l Custamize Category Values l

|Right click here to add/idelete top level calegories, or to change their ordering.

|Additional personal informat| Add Subcategory |

I #dd Checkboxes Tabl
i Telephone number F eckboxes Table
! . H

Modify Category

g -
EJDb title Delete Categary

§J0b site Copy Category
i

Copy Category and Subcateqgories

|
|
\Blood pressure | E

Select Parent Category

§Respiratory disease and symi,

Asthma |
1a. Have you ever had asthma? [I¥es ] Mo §
If yes to 1a: §
1b. Was it diagnosed by a doctor or ather health professional? [ es [ Mo
1c. Do you still have it? [ Yes [ Mo
1d. Dofdid you take medication or use an inhaler for asthma? [¥es [ Mo
e |

i

Save l l Exit

Save blank questionnaire to PDF file

1.
2.

On the Questionnaire menu, click on Create PDF File with Blank Questionnaire.
In the dialog which opens next, specify a date, by which questionnaire should be
completed (by default, SPIROLA sets this date to six months from the current date)
and click on Ok button.

In the file dialog, which opens next select a directory where the PDF file should be
saved and type a name for the PDF file.

6.3 Perform Questionnaire Survey

The questionnaire responses can be typed into SPIROLA directly (see Section 6.1).
Alternatively, SPIROLA allows electronic processing of the questionnaires by following
the steps below:

1.

Save a blank questionnaire to a PDF file using SPIROLA (see Section 6.2).
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2. Send the PDF file to worksites to be printed at worksites and to be distributed to

participants. Alternatively, the PDF file can be printed at physician’s office and sent
to worksites or participants. Note, the blank questionnaires should be printed on a
letter format paper (8.5°” X 11°” paper), which is a very common paper format.

Mail completed questionnaires back to the physician’s office. It is important that
participants mail unfolded questionnaires. Faxed questionnaires usually do not
produce good quality printouts and might have extra text added to the margins.

Scan the received questionnaires into one or several PDF files. If the number of
received questionnaires is large, scan the questionnaires into several PDF files (e.g.,
100 questionnaires per file). Note: A questionnaire cannot be split into two PDF files.

Important points to consider:

The questionnaire template should not be modified after the survey has started and
until all the questionnaires are received from participants and loaded into SPIROLA.
If the questionnaire template is modified after questionnaires are received, the
answers should be typed into SPIROLA using the menu Questionnaire ->
Questionnaires List/Tickler explained in Section 6.1.

The questionnaires should be printed on letter format (8.5’ X 11°” paper) and
scanned, using good quality printers and scanners.

Participants should use black or blue ink pen to firmly fill the questionnaire circles.
Usually, crossing out the circles will work as well, but the reliability of data, parsed
by SPIROLA, will be the highest if the circles are filled in.

Participants should not write anything outside the bounding frame.

The pages scanned into the PDF file may be slightly rotated, but the horizontal and
vertical sides of the bounding frames should be perpendicular.

The bounding frame, page numbers, and the symbols on the bottom of questionnaire
pages should be clearly visible.

The picture below is an example of a good quality questionnaire page in a PDF file,
which SPIROLA will successfully parse. The page is clean, boundaries are well aligned,
the symbols at the bottom page are clearly visible.
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Medical Questionnaire
<1 1-4 5-9 10-19 20 or more
Hours per week o O O O o
10. Rock crushing O Yes @ no O unknown
<1 1-4 5-9 10-19 20 or more
Number of years O o O O O
Weeks per year O O o O
Hours per week O o o O o
11. Moving or dumping piles of O Yes O No O Unknown
concrete, rock, sand
<1 14 5-9 10-19 20 or more
Mumber of years O O o O O
Weeks per year o O O O o
Hours per week O o O O o
12. Housekeeping activities (shoveling, O Yes Q No O Unknown
sweeping, vacuuming)
<1 1-4 5-9 10-19 20 or more
MNumber of years O o O O o
Weeks per year O O O O
Hours per week o O Q O o
13. Demolition involving concrete, rock, O Yes O No O Unknown
sand, or ashestos
<1 14 5-9 10-19 20 or more
Number of years O O O O O
Weeks per year Q o o O o
Hours per week O O O O O
14. Using or removing coating O Yes O No O Unknown
containing silica
<1 1-4 5-9 10-19 20 or more
Number of years o O O O Q
Weeks per year O O o O O
Hours per week o O o O o
Questions on welding
10. Over the past year have you spent at least 10% of your time O Yes O No
welding or doing “hot work” (welding, cutting, or burning)?

rev 052710

1N 6

Check questionnaires for errors

SPIROLA enables the user to screen questionnaires for errors before loading the data into
the administrative database. The first step is to open the PDF file and check the
questionnaires for problems and try to fix these problems. Note, even if some
questionnaires are not successfully parsed, SPIROLA will process the rest of
questionnaires.

1. On the Questionnaire menu, click on Receive Completed Questionnaires.
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2. On the next form, click on File menu and Open PDF File with Questionnaires.

3. In the file dialog select the received PDF file with questionnaires. SPIROLA will
display the list of questionnaires in the PDF file (see picture below).

4. Click on Loaded Questionnaires tab, and select a questionnaire in the table on the
left side of the form. SPIROLA will show the details about the selected questionnaire,
in section Questionnaire Information on right side of the form (see picture below).

5. Click on Pages Loaded from PDF File tab (see picture below) to see the loaded
status of each page in the PDF file, as well as to fix errors (see second picture below).

" Load Guestionnaires to Administrative Database = = |
File  LoadtoSPIROLA  Options  Help

Loaded Questionnaires :F'ages Loaded from PDF File |

Selected Survey: N/A Questionnaire Information

3 records found. Read from PDF status: Error. Participant |D is missing!
Check ParticipantID Loaded Transferreq  Iransferred status: N/A

gl % Particpant ID: 77?777

Ve Pages: 11-20

Identification Data Found in SPIROLA

IF‘amcipant not found in database - || Select Particpant from List

Year of birth:  N/A

Identification Data Extracted from PDF File
MName (First Name, Last Name).

Llefolol [LTLTTITL]
an[ifelpf [TTTTTTT]

Birth date(MMDDYYYY): [ 015 [ 2 |:- ] i

— —

ololojojolo] = | =[] []

l

L]

ol
o

IDBox: |

olololololol-
oloojojojo] »
oloolojolo]
olololojool-
ololololoiol~
oloojojolo] «
olojojojoo) -

6. Correct the errors. The two pictures (above and below) illustrate an example of
loading a PDF file with three questionnaires:

e The first questionnaire (i.e., questionnaire for participant with ID 150938) was not
successfully loaded, since SPIROLA found some errors on some pages of the
questionnaire (see the second picture above). To fix this problem user can select
the 5-th page and click on the button, with an arrow pointing down (see top-left
side of the form in the picture above). By doing this, the pages 5 and 6 will be
switched, after which the problems with questionnaire pages will be fixed.

e The second questionnaire pages were successfully loaded, however, Participant
ID box was not completed (see the first picture). To fill in the ID, click on Select
Participant from List and in the Select Participant form select a participant
John Smith, if this participant is listed in this form, or create a new participant
John Smith, by clicking on Create New Participant button in the opened form.
After these steps, the questionnaire will be assigned to a selected participant.

e The third questionnaire (ID 153973) was successful loaded.
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" Lead Questionnaires to Administrative Database = @
File  LoadtoSPIROLA  Options  Help

| Loaded Questionnaires | Pages Loaded from PDF File

30 records found. Selected page information
T = 4 p- Status: Error. Page number on the bottomn left bottormn corner is inconsistent with previous. .
arse £
‘ Status Page# . | Parsed page number: |5 ~| Page number in PDF:
= - !
‘E ; E; ; [F’,am'cip_ant completes the page v] Show Original Page [50% .
3 I__é 7= --Page Data Parsing Mode-- -
E 3 Page data is ignored - [
4 [& 4 Participant completes the page Medical Questionnalre
5 User completes the page «1 14 B0 10-19 20 & mose
o800 O
QCO® O
7 - o @ ves Ora O timronn
a8 1 14 B8 10-19 20 or more
9 o o800 O
L2 9 [ololo o ]
10 ) 10 bt =
o b 5 Rock deing s i Mo () Uinknown
TT LC; 1 1 14 50 10-10 20 of mom
12 o 7 Number of years Qo0 ® O
cO® 0 O
13 L& 3 #0000 O
ul & s SECea
I S
16 l% G Qoo & O
17 |;9 7 (O ¥es Qo i@ Urknoun
18 [ 8 114 £ 1019 30 ormorw
L Q000 @
19 [ 9 o®C 0O O
20 [ 10 Sog\%..mo
21 L 1 il B
e — E — Aann A ®

Note: SPIROLA uses red crosses, to show the checked checkboxes (see picture
above), that SPIROLA was able to identify in the PDF file. If the quality of
scanned questionnaire pages is bad, or if participant filled more than one
checkbox, then SPIROLA might interpret the data incorrectly. To make sure, that
invalid data is not saved into Administrative database, the user should click on
each page on the left side in picture above, and make corrections if necessary, by
clicking twice on the checkboxes that should be checked. In other words, the
selections originally identified by SPIROA can be changed by the user.

Note: When the selected page is blank or should not be considered as one of the
pages in questionnaire, the user should select Page data is ignored item in the
drop down list (see picture above). Also, if the page quality is bad and the
bounding frame could not be found by SPIROLA, then the user should select the
item User completes the page item in the drop down list and a page number in
the list Parsed page number (see picture above). SPIROLA will fail to find the
bounding frame in very rare situations.

Note: By default SPIROLA assumes that the circles on questionnaire pages are
firmly filled, when processing the data. If it is known that the printers and
scanners used to produce the loaded PDF file are of good quality, than SPIROLA
can be configured to correctly (in most cases) interpret selections on questionnaire
pages, when participants either firmly fill or cross out the circles. To do this, click
on Option menu and then on Questionnaire Loading, and in the opened form
select the appropriate setting (see picture below).
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-

File  LoadtoSPIROLA  Opticns Help

" Load Questionnaires to Administrative Databaze

30 records found.

| Loaded Questionnaires| Pages Loaded from PDF File

Selected page information

Status

4
v

P3

f )
P a] . Questionnaire Loading Options

Questionnaire Loading Options

Questionnaire Circles Check Mode: |Circles Filled or Crossed Out

Use this option, if questionnaires are printed using good quality printers,

and are scanned using good quality scanners.

Mote: When good quality printers and scanners are used, and this
option is selected, SPIROLA can properly process the data when the
circles are either firmly filled (recommended) or crossed out.

m ‘

=

& Ok H Exit
12 F}
i 1 Luds \wawy B4 L
13 7 3 i Haurs per weak QDO O O
14 _D— —'4— _| ;;::.'.‘:nmxf;';n.;num (mneweing, () Yes @ tio () Unknown
15 iF] s S— 0000 o6
Load questionnaires into SPIROLA
1. Questionnaires that have checkboxes under Check column checked, can be
transferred to the administrative database (the checkboxes are checked by default).
i heaa Qm&sﬁonnﬂirs to Administrative Datsbase =

File LoadtoSPIROLA  Options  Help

Loaded Questionnaires Pages Loaded from PDF File|

Selected Survey: N/A
3 records found.

Questionnaire Information
Read from PDF status: Successfully read guestionnaire from PDF filel

T ] soss | & a
| 2 | @ 152807 & |
»3 [r] % |m]

| check Participant ID Loaded Transferred

Transferred status: M/A
Particpant ID: 153973
Pages: 21-30

Identification Data Found in SPIROLA

[153073(George Lumbert)
1956

Year of birth:

Identification Data Extracted from PDF File
Name (First Name, Last Name):

[6[efo[ r[o[e] [s[afmfu[efe] | [ | ]
[ ufmfofefefe] [TTTTTTT11]

Birth date(MMDDYYYY):[1 [2[o [o[1[9[5]6]

IDBox: | o

0/0|0[0[0|®| -
O|O|O[0|0|O| ~
80|0(®|0|0] «
O|0|0|0|0|O| =
(ellellellell je/L
O|0|0[0[0|0] =
O|®|0|0|0(0| ~
O|0|0|0|0|O| =
O|O|®(0|0|O| =
O|O|0|0|0[0| =

CEE IR R R

v] Select Particpant from List

2. Click on Selected Survey link on the top-left side in picture above, and on the form

that opens next select a survey (see picture below), or create a new survey if
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necessary. After a survey is selected, click on Select button (see picture below), to
close the Questionnaire Surveys form.

Note: Surveys help organize questionnaires in several PDF file together. In other
words, once the questionnaires are loaded into SPIROLA administrative database, the
user can open different PDF file with questionnaires, and select the same survey. To
view or edit the questionnaires in a survey, click on Questionnaires button in
Questionnaire Surveys form (see picture below).

£ Questionnaire Surveys

Guestionnaire Surveys

Survey Name Description Worksite | Date Created
b1 Survey 1 1018/2010 | Modify || Delete || Questionnaires |

l Select l [ Cancel l

3. On the Load to SPIROLA menu (see second picture above) click on Load Selected
Questionnaires to SPIROLA Database to transfer the questionnaires to the
administrative database.

6.4 Export Questionnaire Survey Data

SPIROLA allows exporting questionnaire data from the administrative database to a CSV
file in a simple tabular format. The CSV file generated can be analyzed by statistical
software (e.g., SAS, SPSS) and by Microsoft Office Excel application.

1. On the Questionnaire menu, click on Export Questionnaire Data, and in the
opened file dialog select a directory, and type a file name, where the interventions
should be saved. Exporting questionnaires is similar to exporting intervention plans,
therefore refer to Section 5.6 for details.

6.5 Manage Participants Menu

To manage participants in administrative database refer to Section 5.7. When a
participant who is not currently in an administrative database fills in a questionnaire, the
name needs to be added into the database using this menu.
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7. Spirometry Quality Control Menu

1. On the Quality Control menu, click on Quality Control Indices, to obtain charts
that evaluate quality grades assigned from each test session by a spirometer. The
Quality Control charts are provided only if the quality grades are included in the
SPIROLA database (see Section 3.2). The example below is from an ongoing
monitoring program and shows: the percentage of FVC (green line, square symbol)
and FEV, (green line, circle symbol) tests that do not meet the ATS/ERS
acceptability and repeatability criteria; the percentage of the tests that did not meet
the ATS/ERS repeatability criteria for FVC and FEV (blue lines); and the pair-wise
within-person variation based on tests repeated within 18 months. The chart can be
requested for individual technicians and overall.

£ SPIROLA ¥3.0

File  Group Selection  Individual Evaluation  Group Evaluation  Print  Risklist  Inkerverkion  Questionmaire  Qualty Cortrol  Options  Help

Quality Grade, Repeatibility and Pair-wise Within-person Variation (%)
50

50

{or) aBejuaniagd

2006 2006 2007 2008 2009 2010 201

Follow-up year

8- QFFEVY —8- QGFYC -@- Rep. FEY1 -8 Rep.FVC —&— Sr —k— QG Test

® The guality grades (green lines) and repeatability (blue lines) represent the percentage of tests that do not meset the 2005 ATS/ERS criteria
for acceptability and repeatability, for FEV (circle), FVC (sguare) and testing session (trangle).

® Target percent should be below 10% for quality grades and repeatability.

® Target percent should be below 4% for pairwise within-person variation {red line).

v | MeanSp=196mL | Mean Si=5%
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8. Options Menu

The Option menu (see picture below) allows to change the default values:

1) areferential rate of decline based on the actual data;
2) within-person variation based on the actual data precision;
3) critical limit curves displayed on an individual chart;

4) reference equations.

. SPIROLAV3.0

= o )

File  Group Selection  Individual Evaluation  Group Evaluation  Print RiskList  Intervention  Questionnaire  Quality Control i Options i Help

Longitudinal FEV1 Evaluation

7000

8.1 Referential rate of decline

The Referential Rate of Decline option allows changing the default referential rate of

Referential Rate of Decline

Within-perscn Variation
Display

Reference Equations

.3

3

FEV, decline of 40 mL/yr used in the calculation of the limit of longitudinal decline

(LLD). Studies indicate that the mean rate of FEV decline in healthy never-smokers is

about 30 mL/yr. To achieve greater specificity of LLD for moderate impairment of lung
function, a referential rate of decline based on all healthy individuals regardless of

smoking status, is used. In preliminary analyses, we determined this rate to ranges from

40 to 45 mL/yr. For guidance, SPIROLA calculates the mean rate of decline for the group
using all individuals with four or more years of follow-up and shows the result on the
bottom margin of individual FEV, chart. Using the mean rate of decline as the referential
rate of decline together with the program’s average within-person variation will result in
identifying about 5% of declines as excessive.’

On the Options menu, click Referential Rate of Decline and a dialog window will

appear, as shown below. Select a desired value from the list box, click Apply. To reset

back to default value of 40 ml/y, click on Reset to Defaults.

-

Referential Rate Of Decline

Referential Rate of Decline (mL/year):

== |

Reset to Defaults

Exit |
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8.2 Within-person standard deviation

SPIROLA uses a default relative within-person standard deviation s, of 4% and the
corresponding LLD; based on =10% annual decline as being abnormal (see Section 10).
When ATS/ERS recommendations on quality control are followed, workplace monitoring
programs can achieve comparable data precision. These limits are goals that can help to
achieve a satisfactory level of data precision.

However, if the relative within-person standard deviation s, , shown at the bottom of the
Group Within-person Variation chart, is significantly higher/lower than the default
value of 4%, SPIROLA provides an option for changing the default value to the observed
s, value. If the s, value is greater than 6%, then the LLD; of 15%, which corresponds to
the ACOEM limit, should be used and effort be made to improve spirometry quality.

1. On the Options menu, click Within-person Variation, and then click Relative
Value or Absolute Value, and a new dialog window will appear, as shown below.

2. Click the arrow button of Within-person standard deviation or Longitudinal limit,
and click on a desired value. If a desired value is not in the list box, enter the value.

3. Click the OK button to confirm the selection and Exit.

. Within Person Yanation

Within-person standard deviation (Sr): |4_[}Ej;',:, v|

Longitudinal limit (LLDr): | 10.1% 1r|
Resetto Defaults || Ok | Exit |

8.3 Critical limit curves

1. On the Options menu, click Display, and then click Curves. A new dialog window
will appear, as shown below.

2. To enable or disable display of a critical limit curve, click the check box next to the
name of each critical limit curve. By default, all curves are checked except Absolute
LLD for FEV, and Show projected regression line for FEV, and FVC.

3. Click Apply to confirm the selections and Exit to exit this window.
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" Chart Display Options
Select Display Options:

FEV1 | FVC | General |

LLMN {5-th percentile) Il
0.1-th Percentile 7l
LLD: ACOEM ¥

LLD (Absolute) ]
LLD (Relative) ¥

Running rate of decline =l

Resetto Defaults ‘

I Apply ‘ | Exit

8.4 Customize reference equations

1. On the Options menu, click Reference Equations to display a reference equations
window (see below). By default, SPIROLA uses U.S. population-based reference
equations based on NHANES III data.’

2. Select one of the following tab pages: US Reference Equations, European Reference
Equations, or Custom Reference Equations.
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3 Reference Equations

Select Reference Equations:
US Reference Equations | European Reference Equations | Custom Reference Equations

FEV1=b0+h1*age+b T age’2+h3 height*2

FYC=h0+b 1 age+h2*age"2 +h3*height'

FEVI/FVE=(b0+h1*age) 100

Parameter Race Sex bO(PRDJLLN}) b1 b2 h3PRD b3LLN A

M White | Male 05536  -0.01303|-0.000172 0.00014098 000011607

? FVC | White | Male = -01933 000084 -0,000268 0.00018642 |0.00015695

3 | FEVUFVC = \white | Male (BBOBR/78388) 020888 0 O D

4 | FEVI | ‘White Female 04333  -0.00361 -0.000134 000011498 | 9283E-05 |

5 FVC | White Ferale 0355 | 00187 |-0.000382 0.00014815 000012188

B | FEVI/FVC | White |Female|(80.809/81015) -02125 | 0 0 0

7 FEV Black | Male 0.3411 002308 0  0.00013184 0.00010581

g FWC | Black | Male | -01517  -001821 0 000016643 | 00001367 |

8 | FEVIFVC | Black | Male (89239/78822) 071828 O 0 | O '

10 FEV! | Black Female 03433  -0.01283 -97E-05 0.00010848 | 8 546E-05

11 FVC | Black Female  -0.3039 0.00536 -0.000265 0.00013606 000010916

12 | FEVI/FYC | Black Fermale (9165580878) 02038 o0 0 | 0 |

13 | FEV1  Mexican-A  Male 0B30E  -002928 0 000015104 00001267

14 EVC  Mewican-A | Male | 09376 -000891 -0 000187 0 00017A23 000014047 | &
Ok l[ Exit

3. If Custom Reference Equations page is selected, user can customize the reference
equations, by typing into the table user-specific regression coefficients that
correspond to those provided in the equation above the table. If the equation does not
include some specific parameters (e.g., weight), let us know. If equations for some
race are not known, check the checkboxes above the table, to use US reference
equations for all individuals of specific race. For example if the setting for custom
reference equations are as shown below, SPIROLA will use custom reference
equations for all individuals with Caucasians and Mexican Americans, and SPIROLA
will use US Reference Equations for all African Americans.

4. Clock Ok and Exit to apply and save the new values
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3 Reference Equations

Select Feference Equations:

US Reference Equations | European Reference Equations | Custom Reference Equations

[ Use US reference equations when race is 'Black'

Use US reference equations when race is 'Mexican-A'

Resetto Defaults

Lung function=h0 + b1 ™ age + b2 * age™? + b3 * age ™ height + b4 ™ height + b5 * height*? + b * height*3

|Parameter Race Sex b0 b1 b2 b3 b4 b5 b6 1645"SSE &
1 FEVI  White | Male | 2081 | 0 | 0 -001588 0 0 | 05848 0798
2 FVC  White Male | 12675 | 0 |-00002784 0 | O | -1073 | 479 1035
2 |FEVIFVG |whte oo | 82063 | 0 | 000 | 028 0 | 0 | 0 |
4 FEVI  \White Female 1587 | O 0 001574 O 0 05552 056
5 | FVC  |White Female| -3508 | 0 |-00002525| 0 | 468 | 0 | 0 | 0629
B FEVIFVC White Fernale -4068.039 07137 0002234 -D6946 7675038 -4719.018 967776 8016
7 FEVI  Black Male 05536 | O 0 -001589 0 0 05846 0.798
8 | FVC  [Black | Male | 12675 | 0 |-00002784| 0 | 0 | 0 | 478 | 1032

A FEVIFYC Black Male 92083 0 | 0 | 0226 0 | D 0 7.74 2

Ok l l Exit
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9. Administrative Database Management

Administrative database SPIROLA _Admin.mdb stores questionnaire results and
intervention plans (i.e., records created using the Intervention and Questionnaire
menus). To avoid data loss, the administrative database, as well as the spirometry
database, should be kept in a secured location that is regularly backed-up.

By default, when installing SPIROLA, the SPIROLA_Admin.mdb database is created
in the installation folder. Therefore, when installing or uninstalling SPIROLA, the user
should safeguard an existing SPIROLA_ Admin.mdb database that contains
questionnaire or intervention data. This can be done by copying or moving
SPIROLA_Admin.mdb to another folder or by renaming the administrative database
(e.g., SPIROLA Admin_Copy.mdb). When re-installing a SPIROLA V2.0 or higher, the
existing administrative database will be kept.

Note: the administrative database should be stored in a protected folder, so that only
authorized users have read/write permissions on the database file, since the database
might contain sensitive data.

1. To locate the current administrative database, on the File menu click on Select
Administrative Database. A window will inform the user of the current location of
the administrative database (see below).

£} Select Administrative Database

Important Use anly if the default settings of the administrative database are to be changed,

Current administrative database; FASPIROLASPIEOLA. Adminmdh

Locate Existing Administrative Database

—

Create Mew Administrative Database l

8]4 ] [ Exit

2. To select a different administrative database, click on Locate Existing
Administrative Database button. For example, this function is useful when an
administrative database needs to be stored on a shared disk space or in a secured
location and all users need to point to it. To share administrative database:

a) Copy the existing administrative database into a shared folder using Window
Explorer.
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b) Click on Locate Existing Administrative Database button and select the copied
administrative database. Note: the located administrative database will became the
current administrative database.

3. To create a new administrative database, click on Create New Administrative
Database and select a new location and a file name for newly created administrative
database. Note: the created administrative database will become the current
administrative database, used by SPIROLA. Before creating a new administrative
database, SPIROLA prompts the user, if questionnaires and intervention plans
designed by the user should be migrated to the new administrative database (see
figure below).

c) If the user clicks on Yes button, the structure of questionnaires and intervention
plans designed by the user will be migrated to the new administrative database.
Individuals’ records (i.e., intervention plans and questionnaires related to specific
individuals), however will not be migrated to the new administrative database.

d) If the wuser clicks on No button, SPIROLA copies the default
SPIROLA_Admin.mdb file from the Template Files under SPIROLA
installation folder into the specified folder. The new administrative database will
have general questionnaires and intervention plans, provided by SPIROLA.

£} Creating administrative database...

¥ | Do you want to keep current settings, such as the designed intervention plans and

\-‘/ guestionnaires?
Mote, individuals' records, intervention plans and guestionnaires will not be transferred regardles
of the choice you make.

ves || mwo || cancel
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10. Theoretical Background

The use of SPIROLA may help preserve lung function by:

(1) Maintaining spirometry quality and longitudinal data precision at high level.

(11) Identifying individuals with excessive decline in lung function using limits of
longitudinal decline (LLDr) based on default criteria (i.e., s,=4% or LLDr=10%)
or the ACOEM longitudinal limit criteria (i.e., s,=6% or LLDr=15%);

(i)  Identifying individuals who already have lung function impairment using
ATS/ERS criteria based on cross-sectional data evaluation;

(iv)  Identifying when an individual’s lung function warrants individualized
intervention measures;

(v) Evaluating the effects of intervention at the individual level and the group level.

10.1 Evaluation of FEV, precision in a group

Monitoring a program’s data precision on an annual basis can help to identify and address
data quality problems soon after these occur and this way achieve and maintain high data
precision. To monitor data precision, SPIROLA calculates and charts yearly values of
the absolute within-person standard deviation s, and the relative within-person standard
deviation s,.*® These statistics are calculated on a yearly basis as the difference between
FEV,1; and FEV;,; measured within 18 months of each other and summed overi=1,...n
individuals. (Note: this is not within testing session variance.) The year of the first
measurement determines the assigned year. A sample of about 50 individuals with
repeated measurements is needed to obtain a reliable estimate of yearly FEV, variation.

The absolute within-person standard deviation s, for a specific year is defined as:

1 n
s, = —Z(FEVlli ~FEV.,,)’
2n‘3

The relative within person standard deviation s, adjusts for each individual’s FEV size
and for a specific year is defined as:

2
g = 1 Z FEVi, ~FEW,,
2n 5\ (FEVi, +FEVi, )/2

The average values s, = (1/ kN)Z(spn) and s, =(1/ k]\OZ(srn) are calculated by

summing the yearly weighteds, and s, values over all years of follow-up and then

dividing by the total number of repeated observations N. These values represent the
average program-specific absolute and relative within-person variation, respectively. The
s,and 5, values are shown at the bottom of SPIROLA’s Group Within-person Variation
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chart as ‘Mean s, and ‘Means, . The mean within-person standard deviations s, and

5, can be used to derive the program-specific /imits of longitudinal decline (LLD) by
substituting these for the default values on the Options menu under Within-person
Variation option. When annual measurements are not available, SPIROLA provides the
group average within-person variation Group s, estimated from the linear regression
analysis done on each individual’s data from 4 years of follow-up. Generally there is
good agreement between these two methods of estimation.

Note: If the sample of measurements repeated within 18 months is less than 50, the s,
and s, values are considered unreliable and are indicated by a yellow color. If 5 and s,

values are not displayed or are based on a sparse sample, the user could use the default
LLD; value of 10% or change the default to LLD; of 15% as based on the ACOEM limit.

10.2 Estimation of limits of longitudinal decline for an individual

Because of inherent FEV variability, it takes approximately 5-8 years of follow-up to
obtain a reliable estimate of the rate of FEV, decline in an individual.*® To identify
individuals with an excessive FEV; decline within the first 8 years of follow-up,
SPIROLA uses by default the relative limit of longitudinal decline (LLD;),’ but the
absolute limit (LLD,) or the ACOEM limit based on 15% can also be used. These limits
are applied to determine whether the lung function decline between the baseline FEV,
value (or a mean of the first two observations, if the first FEV; value is lower than the
second one) and each follow-up FEV, value is excessive. Observations that fall below
the LLD warrant concern. The absolute or relative longitudinal limits are calculated using
a default value based on 10% annual decline. The user may change this to reflect the
average within-person FEV variability for the group or the ACOEM limit based on 15%.

The absolute limit of longitudinal decline LLD, (mL/yr) is defined as a one-sided 95%
confidence limit:

LLD, = ¢ x (b +1.645xSE(b))

where ¢ is the duration of follow-up in years and b is either the referent slope of decline
(up to 8 years of follow-up) or the individual’s estimated regression slope (beginning
with 8 years of follow-up). SPIROLA uses a default referent slope of decline of 40
mL/yr based on an analysis evaluating performance characteristics of the limit with
respect to sensitivity and specificity for long-term excessive decline in FEV0f >90
mL/yr and FEV, <60% predicted. The standard error of the slope b is defined as

SE(b) =0, \12(P 1) /t\| P(P+1) (1)

where ¢ is the duration of follow-up in years, P=2 represents two repeated measurements
done during the follow-up time 7 (the baseline and last observation), and o, is the
within-person standard deviation. By substituting the program-specific pair-wise
estimate of the within-person standard deviation s for the within-person variationo,, in

equation (1), one can estimate program-specific absolute LLD,.
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The relative limit of longitudinal decline LLD, (%) standardizes for the magnitude of
FEV, and is defined as:

LLD; = ¢ x (b/FEV 1, +1.645%SE(b)) ()

where FEV ), is the program-specific mean baseline FEV|, and SE((b) is the approximate

standard error of /FEV), calculated by substituting the program-specific relative
within-person standard deviation 5. for o, in equation (1).

The limit for the actual value of FEV; (mL) below which an individual’s FEV| should
not decline after ¢ years of follow-up without raising concern can be calculated in terms
of the individual’s baseline FEV,, value and LLD, or LLD,, as follows:

FEV,=FEV,-LLD, or FEV;=FEVy,-FEV, XxLLD,

SPIROLA’s default value for the relative within-person variation s, is 4%, which
corresponds to LLD; of 10% for =1 (i.e., annual follow-up). The LLD; of 15% for =1,
which corresponds to the ACOEM limit, is based on s, of 6%. To change this default
value, on the Options menu use the Within-person Variation option. Beginning with 8
years of follow-up, the interpretation of excessive decline is based on an individual’s
regression slope and the lower 95% confidence limit around the regression line calculated
as above. Here b represents the estimated regression slope and the individual’s baseline
measurement FEVy,, is replaced by the individual’s predicted FEV, value.

Cross-sectional evaluation to identify respiratory impairment

SPIROLA evaluates and reports for the most recent spirometry test whether the FEV,
FVC, or FEV/FVC ratio values are below the respective “cross-sectional” lower limit of
normal (LLN) values or whether the FEV value is below 0. 1m percentile. This approach
defines the individual’s value in terms of the probability of being normal based on
population distribution for individual’s characteristics (i.e., age, height, gender, ethnicity
or race). By default, the LLN values and the predicted values are calculated using the
U.S. population-based reference equations estimated separately for Caucasians, African-
Americans, and Mexican-Americans.” However, user-defined reference equations for
FEV,, FVC, and the FEV/FVC ratio can be specified.
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Appendix A: Software requirements to run SPIROLA

e  Microsoft Windows XP/Vista/Windows 7

e  Microsoft NET Framework 3.5 and Database engine. In most cases these software
packages are already installed on the user’s computer.

e  Microsoft Access 2003/2007 for viewing or editing data in Microsoft Access format.

If the .NET Framework version 3.5 redistributable package is not already installed on the
computer, it can be obtained as a free download and installed from the following link:
http://go.microsoft.com/fwlink/?1linkid=118076
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Appendix B: Open different types of spirometry datasets

This appendix describes in more detail how to open different types of SPIROLA datasets.

To open SPIROLA dataset click on File menu and then on Open Database (see picture
below), and select one of the menu items: Open MS Access Database, Open ODBC
Database, or Open SQL Server Database.

& SPIROLA ¥3.0

W Group Selection  Individual Evalustion  Group Ewaluation  Print  RiskList  Inkervention  Questionnairs.  Qualify Control  Options  Help
||—E Open Database r | Open M5 Access Database |

&1 Relnad v Open ODEC Database

iJ  Opened Datsbase Info Open SOL Server Database

B8 select Administrative Database

@ Exi

Using the above menus, the following databases can be read into SPIROLA:

a) Open MS Access Database menu opens Microsoft Access database. In the file
dialog window that appears the user should select the desired .MDB extension file
(for example, DemoDataSet.mdb) and click Open to proceed.

b) Open ODBC Database menu opens the following databases: Microsoft Excel files,
text files, SAS files, Oracle databases, MS Access database, MS SQL Server
databases, and other types of files and database supported by the ODBC system. If the
database to be opened is not a Microsoft Access database or Microsoft SQL Server
database, select Open ODBC Database menu item.

After the menu item Open ODBC Database is selected, a window shown below
opens. In this window select a data source either from the User Data Sources or
System Data Sources lists and click on Connect button (some data sources might
require completing Login and Password fields).

Note: each list item in User Data Sources and System Data Sources lists stands for
some database such as Microsoft Excel file, text file, or Oracle database. To see a
data source name in User Data Sources or System Data Sources lists, the data
source should first be created using ODBC Data Source Administrator tool. For
details on how to create data source for Microsoft Excel 2007 file, see Appendix E.
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€3 Connect to Database

i—omplete the fields below and press the Connect button
to connect to a Spirola database

User Credentials
Login: I

Fassword:

Database Connection Propetties
Database Type: ODEC Data Source

*Select Data Source:

User Data Sources | System Data Sources |

dBASE Files

'MS Access Database

I SPIRCLA 1.8 ODBC
TEST ACCESS DB

connect | | Cancel

c) Open SQL Server Database menu opens Microsoft SQL Server database. Window
will appear as shown below. Type in the information provided by SQL Server
administrator. After all the necessary fields are completed, click on Connect button.

Note: Authentication field can have two values: Windows Authentication or SQL
Server Authentication. Authentication method to use will be determined by SQL
Server administrator, but using Windows Authentication simplifies things, since in
that case there is no need to complete Login and Password fields (SPIROLA uses the
login and password of the user currently logged into computer).
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£) Connect to Database @

i—omplete the fields below and press the Connect button
to connect to a Spirola database

User Credentials
“Login: iDDmainName‘nWindDwsLDgin

Fassword: |

Database Connection Propetties
Database Type: MS S0L Server Database

*=0L Server Mame: i:ﬁ?l.:l.DHH?‘EDmainname.cDm‘LSQL_SI%‘;;,1433 |

*Database Mame: !SF‘IHDL& |

Authentication: Windows Authentication

Metwork Protocol;

Encrypt Connection: | Mo{Default) %

Cannect | | Cancel

Select data table or data provider and input options

1. In the window which opens next, click on a desired data table listed under Spirola
Tables as shown below (table Spirola_Full in this example).

2. Alternatively, if Spirola data provider is installed for the selected database, the user
can click on Spirola Data Providers tab and select a Spirola data provider for the
selected database (see picture below).
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Database Info

Spirola Tables | Spirola Data Providers|
Select a Table from Current Database:
Spirola Full
Participants
TestResults

lSelec’[DaIa Subset ] [ ]

lSe1ect Data Input Format l

Select Reference Equations: IUS Population "]

— | ——

* Load Spirometry Database File =

I Losd Siomelty Database file e
Spirola Tables | Spirola Data Providers
Select Spirola Data Provider: Selected Spirola Data Provider Details:
Compatible - : Provider Mame: Spirola Data Provider =~
with Batabaca Data Provider File Deiis
9 EasyOneSp!roIaDataProv!der.dII Supports Current Connection: Yes
Q KeystoneSpirolalataProvider dil
(5] | CMIspirolaDataProvider.dll | |Compatible with Opened Database: |-
[ 7] SpirolaDataProviderDemo dll Yes
Provider Description: Allows opening
a demo database
'SpirolaDataProviderDemo. mdb' in E
SPIROLA installation folder, or
databases. which have exactly the x
l Open Home Directory ‘ Installing new data provider...
lSelect Data Subset l
‘Se]ed Data Input Format |
Select Reference Equations: [US- Population 'l
Save l l Cancel l

SPIROLA Ver. 3.0

68



Appendix C: Installing new Spirola data provider

1.

2.

On the File menu click on Open Database menu, and then on Open MS Access
Database.

Select any MS Access database, for example the file
SpirolaDataProviderDemo.mdb in SPIROLA installation folder.

In the form that opens next (see picture below) click on the Spirola Data Providers
tab, and then on button Open Home Directory, to open the directory, where Spirola
data provider files are saved.

Save the new data provider file (i.e., DLL or EXE extension file) to the directory
opened in Step 3.

If Spirola data provider file has dependent files, such as other DLL extension files or
image files, that the data provider is using, then do the following:

a) Create a new directory in the directory opened in Step 3, and rename the new
directory so that its name is similar to the Spirola data provider file name

without the extension.

For example if the Spirola data provider file name is MyDataProvider.dll, then
the new directory should have a name MyDataProvider

b) Copy the dependent files into the directory, created in Step a.

6. Restart Spirola.
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| Load Spirometry Database File [

Spirola Tables | Spirola Data Providers

Select Spirola Data Provider: Selected Spirola Data Provider Details:
Compatible . i Provider Name: Spirola Data Provider »
with Database Data Provider File i
(%] EaSyOneSp?roIaDataProv?derdII Supports Current Connection: Yes
(%] KeystoneSpirolaDataProvider dll
(%] OMISpirolaDataProvider.dil | |Compatible with Opened Database: |-
[ 7] SpirolaDataProviderDemo dll Yes
Provider Description: Allows opening
a demo database
'‘SpirolaDataProviderDemo. mdb' in E
SPIROLA installation folder. or
databases. which have exactlv the X
l Open Home Directory ] Installing new data provider...
lSeJed Data Subset l

| Select Data Input Format |

Select Reference Equations: IUS Population

Save l l Cancel
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Appendix D: Note to .NET Developers on Programming
Spirola Data Provider

The steps below describe creating Spirola Data Provider using C#NET and Visual Studio
2010. Other languages or compiles can be used as well, following these steps.

Install SPIROLA V3.0.

Start a Visual Studio 2010 and create a C# Class Library class project (project is

named MySpirolaDataProvider in this example).

3. Right click on References item in the created Visual Studio project (see picture
below), and in the menu click on Add Reference... menu.

4. In the window that opens next click on Browse tab, and select the file

SpirolaDataProviderBase.DLL from the folder, from the SPIROLA installation

directory (see picture below).

N —

o0 MySpirolaDataProvider - Microsoft Visual Studio I__ = ==
File Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help
Wi o B s SRS W |Debug -, | (% |RequuatiUn5T}rpe - | Lol o [ 0] 50 o] B
S [OP3 elle -

Slution e X xlmmwwmer-cs B |

= | -Qj g %['-']_';E-L‘-i|'G|a['dtaF’I'-Z‘",-IC|EI.|"»']_-, DataProvider —i ,l
j Solution 'MySpirolaDataProvigesstmasad - 2 +
4 ﬁ MySpirolaDataProvider | & Add Reference @ -
4 | Properties ~ B
# Assemblylnfo.cs | NET i COM i Projects | Browse | Recentl
4 | _ References .
-3 Microsoft,CSharp Look ini: SPIROLA ~ & T e -
-3 System ;
-3 System.Core J Installation * Spircla.exe
-3 Systern.Data Sp?rcla Data P.rc‘.-'iclers L spil'cla.mar?ifest
.3 Systern.Diata Datad Sp?rola '."'."crk:lte. Accessment i SP?E‘._O_LL\__thEral_'_;.;'_.DL_I__ El
3 SpirclaDataProviderDemcSre \%| SpirelaDataProviderBase.DLL

-3 Systern.xXml
+3 System.Xml.Ling
] MyDataProvider.cs

Template Files
%] Base_Lib.DLL
%] Interop. ADCOK.DLL
|| PdfSharp.DLL
,;'.setup.exe
1% SolidFramewerk.DLL

£ 1] | '
File name: SpirolaDataProviderBase DLL &
Files of type: [Componerrt Files {".dll”tlb;"olb;™.0cx:” exe;” manifest} - |

& Prop... X Tool.. ‘

Ttern{s) Saved

5. Create a class (named MyDataProvider in picture below) and do the following:

a) Add using SpirolaDataProviderBase and using SpirolaDataProviderBase.DB
statements, to be able to use classes in namespaces SpirolaDataProviderBase and
SpirolaDataProviderBase.DB in the referenced assembly
SpirolaDataProviderBase.DLL.
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b) Add a constructor to the created class, which does not require any arguments (see
picture below).

c) Make sure that class, created in Step 5 implements the interface
SpirolaDataProviderBase.ISpirolaDataProvider (see picture below). To
quickly implement the interface, right click on
SpirolaDataProviderBase.ISpirolaDataProvider text and click on Implement
Interface menu.

Solution Explorer

oo MySpirclaDataProvider - Microsoft Visual Studic E”E”El
File Edit View Refactor Project Build Debug Team Data Tools Architecture Test Analyze Window Help
i-ﬁﬂ'ﬁ'-.’f\ﬂg|£—'§a‘lﬁ|q"”'fﬂ'_’.:”'?‘@g -i|ﬂ|REquuat|UnsType Mo e 3 m
P e R A T iz = et U e e

mie ] [l= ? lySpirolalataProvider. MyDataProvider *‘,,; SpirolaDataProvider.ProviderDescription
=] | = “4 MySpirolaDataProvider.MyDataProvid |22 1spirciapatap derD

j Selution 'MySpirolaDataProvider' (1 4 | using System.Text;

4 [ MySpirolaDataProvider 3

4 | Properties & us::mg SP%mlaDatava:}derBase;
‘f;_} Assemblylnfo.cs ; using SpirolaDataProviderBase.DE;
Ref 3

4 = ErE_nEE 9 - namespace MySpirolaDataProvider
-3 Microsoft.CSharp 1o
-3 SpirclaDataProviderBase 11 B public class MyDataProvider : SpirolaDataProviderBase.ISpirolaDataProvider
«3 System 12 {
=3 System.Core i3 public MyDataProvider() { }

-3 Systern.Data
-3 Systern.Data.DataSetExter
=~ System.Xml
=3 System.Xml.Ling
) MyDataProvider.cs

5 = #region ISbimlaDataProvider Members
= string ISpirolabataProvider.ProviderDescription

{
b2

= string ISpirolabataProvider.Provideriame

get { return "This is my Spirola Data Provider."; }

get { return "MySpirclaDataProvider™; }

bool ISpirolaDatsProvider.ConnectionTypeIsSupported(
5 = EBConnectionOptions dbConnectionOptions)
{

return dbConnectionOptions.DbmsQueryHandler != null &&

E Pr.. “2To. B2 Cla.

dbConnectionOptions.DbmsQueryHandler is SpirolaDataProviderBase.DB./iSAcce:
dbConnectionOptions.DbmsQueryHandler is SpirolaDataProviderBase.DB./SS0L5:

6. Click on Properties and then double-click on AssemblyInfo.cs file (see picture
below) and in the opened editor add line

[assembly: SpirolaDataProviderBase.SpirolaProviderClass(
"Type the full name of the class, which implements the interface
SpirolaDataProviderBase.ISpirolaDataProvider")]

In our example, the added line is:
[assembly:SpirolaDataProviderBase.SpirolaProviderClass(
"MySpirolaDataProvider.MyDataProvider")]

The full name of the class, which implements the interface
SpirolaDataProviderBase.ISpirolaDataProvider is
MySpirolaDataProvider.MyDataProvider in this example, therefore the added line in
this example should be
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[assembly:SpirolaDataProviderBase.SpirolaProviderClass(
"MySpirolaDataProvider.MyDataProvider")].

File Edit View Refactor Project Build Debug Team Data Tools Architecture Test Anahze Window Help

iDRboefEs|Z22/00E a8,

Solution Explorer > 03 FPXENGTAREC MyDataProvider.cs*

o0 MySpirolaDataProvider - Microsoft Visual Studio El@

j'J'lJ\ﬂujl:‘ﬁ—?ﬂlfjl":'"J'Sﬂ':ﬂlP|Debug 'i|@|RequuatiunsT)rpe -||£‘“§§‘_ﬁﬁk&@@ﬁﬂ-;

| @ EE R

—using System.Reflection;
using System.Runtime.CompilerServices;
using System.Runtime.InteropServices;

j Solution 'MySpirclaDataProvider' (1 pri
4 (5] MySpirolaDataProvider
4 |_F Properties
] AssemblyInfo.cs
a4 |y References
-3 Microsoft.CSharp

// General Information about an assembly is comtrolled through the following
[/ set of sttributes. Change these attribute values to modify the information
f/ associated with an assembly.

(- I ST ST =

-3 SpirclaDataProviderBase [assembly: AssemblyTitle("MySpirolaDataProvider”)]
-3 System [assembly: AssemblyDescription(")]

=3 System.Core 18 [assembly semblyConfiguration{™"}]

-3 Systemn.Data 11 [assembly: AssemblyCompany("")]

+3 System.Data.DataSetExtensill i2 [assembly: AssemblyProduct(MySpirolaDataProvider”)]

13 [assembly: AssemblyCopyright("Copyright & 2818")]
14 [assembly: AssemblyTrademack("")]
15 [assembly: AssemblyCulturs("")]

3 System.Xml
=« System.Xml.Ling
@t MyDataProvider.cs

16
17  [assembly: SpirolaDataProviderBase.SpirolaProviderClass(
18 ['MySpirclaDataProvider.MyDataProvider”)]
19
19
il i I 28 [/ Setting ComVisible to false makes the types in this assembly not visible

E Pro.. To. ECha ULl

I

7. Compile the project to obtain the DLL file (MySpirolaDataProvider.dll in this
example), which should be copied to the special directory for installed Spirola data
providers, discussed in Appendix C above.

Note: File SpirolaDataProviderBase.DLL should not be copied, since this file is
already in SPIROLA installation directory.

@uv| <« Projects » MySpirclaDataProvider » MySpirclaDataProvider » bin » Release v|¢,|| Seorch Relsase
Filee Edit View Tools Help
Organize = [ Open with... E-mail Burn MNew folder 5 - [l

Documents library

Arrange by:  Folder v
Release

E;;ir;l.ab ataProvider.dil |
| SpirclaDataProviderBase.DLL

. MySpiralaDataProvider.dll Date modified: 11/21/2010 4:32 PM Date created: 11/21/2010 4:32 PM
- Application extension Size: 7,00 KB

For a complete example of programming Spirola data providers, refer to a directory
SpirolaDataProviderDemoSrc in SPIROLA installation directory. This directory
includes two zipped files:
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a) File SpirolaDataProviderDemo.zip, which includes source code for the
SpirolaDataProviderDemo.DLL demo Spirola Data Provider, which is
automatically installed with SPIROLA.

File SpirolaDataProviderBase.zip, which includes source code for the

SpirolaDataProviderBase.DLL assembly, which should be added to the list references
in Visual Studio project, when programming Spirola data provider (see Step 3 above).
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Appendix E: Create ODBC data source for Excel 2007

1) Click on the start button on the left bottom side of the screen and select Control
Panel (see picture below).

" =, Microsoft Office Access P
2007 g My Metwork Places

& vicrosaft visual Studio 2005

E" Zonkral Fanel

E Adabe Reader o ;;‘_;‘é Printers and Faxes

|,E’.__§ Microsoft Office Word 2007 | &) Help and Support

,"_) Search
All Programs b =) Run...

El Loig ff @| Shuk Down

‘4 start Ew/ T BEED 2 Spi

2) In the opened folder double-click on Administrative Tools (see picture below). In
the next opened window double-click on Data Sources (ODBC).

B Control Panel E] |E| [zl

>

File  Edit ‘iew Favorites Tools  Help

\;_;;.l Bach \___,J Iﬁ f_J Search || Folders
: Address |[3‘ Cantral Panel V| Go

Mame -~ 1
IP_';..E'.u:u:Essil:uilit\)f Cpkians
& add Hardware
Ly Add or Remave Programs
{fdministrative Toaols
Q Automatic Updates
EFMCDnFiguratiDn Manager

;;-:}Date and Time

£

o In = 1A S = H T

£

3) After a window called ODBC Data Source Administrator opens, select either User
DSN tab or System DSN tab and click on the Add button (see picture below).
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&1 DDBC Data Source Administrator

User DSM | Systern DSM ] File DSM ] Drivers] Tra-:ing] Connectian F'u:u:ull'ng] About J

[lzer Data Sources:

M are | Driver Add...
dBASE Files Microzaft Access dBASE Driver [*.dbf, *.nd
M5 Access Databaze  Microsaoft Access Driver [*.mdb, *.accdb] Remove

SPIROLA = icrozoft Excel Driver [*als, " sz, * xlem, *.
TEST_ACCESS DB Diriver do Microsoft Acceszs [*.mdb] Configure...

il

An ODBC Uzer data source stores information about how to connect to
the indicated data provider. & User data zource is only wizible to pou,
and can only be used on the current machineg.

| OE. | Cancel ‘ Apply J Help

4) In the window called Create New Data Source that opens next scroll to Microsoft
Excel Driver and press the Finish button (see picture below)

Create Hew Data Source

Select a diver for which you want to set up a data zource.

>

M ame

Microsoft Access Test Driver [*tat, * cav)
Microsaoft Access-Treber [*.mdb]
Microzoft dBaze Driver [*.dbf]

Microzoft dBaze WFP Driver [7.dbf]
Microsoft dB aze-Treiber [*.dbf]

Microzaft Excel Diriver [*.xlz)

Microsoft Excel Dinver
Microzoft Excel-Treiber [* xlz]
Microsaoft FosPro %FF Diriver [, dbf)

hdimr—nn OO P Cle il

[ Ty N Sy N O S LU T

[£

| Finizh | Cancel ‘

5) Window called ODBC Microsoft Excel Setup will open next (see picture below).
In this window:
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e Type some name for the data source (e.g., Excel Data Source for SPIROLA).
e Click on the Select Workbook... button and select Microsoft Excel 2007 file
which has spirometry records in SPIROLA format (see Spirometry Database

Format in Section 3.2).
e Click on the Ok button.

ODBC Microsoft Excel Setup

[rata Source Hame: jE:-:u:eI Drata Source for SPIROLA

Drescrption: ]

[ratabaze

VErsion:  {Fuee 12.0 -
Workboolk:  CASPIROLANSFIROLA_DB wlzw

Select Workbook. . J

Optiang: >

i

Picture below shows an example of Microsoft Excel 2007 file, selected in ODBC

Microsoft Excel Setup window above (i.e., file C:\SPIROLA\SPIROLA DB.xIsx) in

a required format.

A, B C D E F G H

1 | ID First Name Middle Initial Last Name SEX RACE HEIGHT AGE TESTDATE
2| 8 Ernest Long M W 172 35
2| 87 Phillip E Patterson M W 177 24
4 | 87 Phillip E Patterson M W 177 27
5| 87 Phillip E Patterson M W 178 29
6 | 87 Phillip E Patterson M W 180 30
7| 87 Phillip E Patterson M W 178 33
g | 883 Todd E Hughes M W 183 47
9 | 83 Todd E Hughes M W 183 50
10| 88 Todd E Hughes M W 183 51
11| 89 Jesse E Flores M W 175 43
12| B9 Jesse E Flores M W 173 44
13| 89 Jesse E Flores M W 175 45
14
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7/20/1994
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3885
3493
4230
3805
4100
3598
3467
3428
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Appendix F: Starting SPIROLA from Third Party
Applications

Like any other Windows application, SPIROLA can be started from other software.
SPIROLA can be started in a normal mode (when all individuals’ test results in current
SPIROLA database are loaded), or in a single individual mode, when only test results for
specific individual are loaded.

To start SPIROLA in a single individual mode

1. Start SPIROLA and select a SPIROLA database on each computer, where SPIROLA
is installed (see Section 3.3 above). This step needs to be done only once, so that
SPIROLA remembers, from where to load the spirometry data the next time
SPIROLA starts.

SPIROLA stores the settings (including database settings) in app.config file under
some folder, which is specific to each Windows user. For example if currently
logged in Windows user is John, the app.config file on Windows XP system will
normally be stored in directory C:\Documents and Settings\John\Local
Settings\Application Data\SPIROLA. Therefore, to automate the Step 1, do Step 1
once, and copy the file C:\Documents and Settings\John\Local
Settings\Application Data\SPIROLA\ app.config to the appropriate directory on
each computer.

For example, app.config should be copied to directory C:\Documents and
Settings\John Smith\Local Settings\Application Data\SPIROLA, for the
windows user John Smith.

2. Start SPIROLA using a batch file (i.e., .bat extension text file), which has the
following line:

“C:\Program Files\Spirola\Spirola.exe” “Participantld=ID" .

Notes:

e Instead of using .BAT file, SPIROLA can be started programmatically
using VB Script or .NET language, as long as the parameter
“Participantld=ID" is specified, where ID should be replaced with some
individual’s identity number.

e Double parenthesizes may be omitted, as long as Participantld=ID text
does not contain any spaces.
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